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,r»^       PREFACE. 

i  HE  Authors  of  Original  Papers  in  the  present  Vo- 
!R.  L.  Edgvvorth,  Esq.;  J.  G.;  Mr.  J.  Sadler;  J.  Hors- 
"biirgh,  Esq.;  R.  B.;  Mr.  Charles  Sylvester;  Jonathan 
Stokes,  M.  D.;  Rev.  Johnson  Grant,  A.B  ;  Mr.  J.  Ben- 
xett;  J.  E.  Conant,  Esq.;  Dr.  Oersted;  Mr.  William 
Skrimshire,  Jan.;  S  Taylor,  Esq.;  A  Correspondent. 

Of  Foreign  Works,  Professor  Ritter;  Messrs.  De- 
sormes  and  Clement;  M.  Vaiiquelin;  A.  Laugier; 
Professor  Proust;  Klaproth;  Robiquet;  Dispan. 

And  of  English  Memoirs  abridged  or  extractedi 
C.  Hatchett,  Esq.  F.  R.S.;  W.  H.  WoUaston,  M.  D. 
Sec.  R.  S.;  Count  Rumford,  F.R  S.;  Mr.  W.  Wallis 
Mason;  Mr.  Gilbert  Gilpin;  Mr.  Thomas  Parker; 
J.  C.  Curwen,  Esq.  M.  P.;  A.  Carlisle,  Esq.  F.  R.  S. 
P.L.S.;  S.  A.  Bardsley,  M.  I).;  W.  Herschell,  LL.  D. 
P.R.S.;  Mr.  John  Mayow;  Mr.  W.  Smith. 

Of  the  Engravings  the  Subjects  are,  1.  The  Furna- 
ces and  Apparatus  at  present  used  for  refining  Lead. 
By  John  Sadler.     2.  An  Odometer,  for  measuring  the 
jillkistance  run  by  a  Carriage.     By  R.  L.  Edgvvorth,  Esq. 
3,  4.  Figures  to  illustrate  the  Propagation  of  Electri- 
oity.     By  Dr.  Oersted.     5.  Diagram  for  describing  the 
"Wheels  and  Pallets  of  Graham's  Escapement  fqr  Clocks. 
By  Mr.  Bennett,     fi.  An  Escapement  of  Thiout.     7* 
^^achine   for  facilitating  the   Work  of   Shoemakers. 
©.  An  improved  Crane.     By  Mr.  Gilbert.     Q.  Method 
jpf  using  the  common  Chain  in  PuUies  to  greater  Ad- 
vantage than   Ropes.     10.  A  Drawing,   representing 
the  Structure  and  explaining  the  Motion  of  Fishes.     By 
^.  Carlisle,  Esq.  F.  R.  S.     11.12.  Diagrams  to  exhibit 
"the  proper  Motion  of  the   Sun.     By  W.  Herschell, 
XL.  D.F.R.S.     13.  A  new  portable  Blow-pipe.    'By 
AV.  H.  WoUaston,  M.D.  Sec.  R.S.     14.  Plan  of  Six 
Acres  of  Water  Meadow,  as  improved  by  Mr.  William- 
Smith.     J  5.  Improvement  in    the   Striking    Part    of 
Clocks.     By  Mr.  Ward.     l6.  A  Machine  for  cutting 
the  Edges  of  Books.     By  Mr.  Hawkins.     1 7.  Machine 
for  the  transfer  of  Boats  through  the  Locks  of  Canals 
with  the  least  possible  consumption  of  Water. 
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ARTICLE   I. 


T%e  Process  for  refining  Lead,  as  practised  in  England. 
In  a  Letter  from 'Air.  John  Sadleb. 


Mt  dear  Sir, 
ITZ.  DUIIA3IEL,  in  his  Memoir  on  tho  Refining 


C , ^^^^^ 

'oi  Lead  in  the  large  waj,  has  given  a  sketch  of  the  pro.  lead  workf!° 
cess  used  in  England ;  if  you  think  the  following  more 
detailed  description  will  be  acceptable  to  the  reader^  of 
the  Philosophical  Journal,  it  is  at  jour  serf  ice. 

The  object  of  refining  lead  is  not  merely  on  account  of  object  of  refi 
the  silver  it  contains,  but  to  procure  it  as  free  as  possi.  ing  lead, 
ble  from  the  othA  metals  with  which  it  is  usually  alloyed, 
and  to  procure  litharge.     The  silver  is  only  an  object  so 
far  is  it  helps  to  pay  the  expense  of  refining. 

The  lead  produced  at  the  smelting  hearths  or  furnaces  Utual  impu 
in  England  is  never  perfectly  pure  ;  it  is  always  alloyed  ^»  of  Engli 
with  a  portion  of  silver,  and  most  commonly  with  one  or  ^^"••*^' 
most  of  the  following  metals;  viz.  zinc,  antimony,  cop* 
per,  and  arsenic;  which  render  it  unfit  for  some* of  the 
purposes  to  which  lead  is  applied. 
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2  PROCESS    FOR   REFINING   LEAD; 

I  •      fi    d  b       ^^^  operation  of  refining  is   founded  on  the  facility 
▼itrification       with  which  lead  is  oxidated  when  exposed  to  heat  in  con- 
and  reduction,  tact  with  atmospheric  air,  and  the  peculiar  properties  the 
oxides  of  lead  possess  ;  being  easily  fused,  and  in  that  state 
oxidating  and  combining  with  most  of  the  metals;  gold, 
silver,  and  plMina  excepted, 
noon  a  cupel      The  lead  to*  be  refined  is  exposed  to  the  action  of  heat 
in  a  rcverbera-  and  air  upon  a  cupel  or  tesij  composed  of  a  mixture  of 
tory  furnace,     bone  and  fern  ashes  in  a  reverbatory  furnace;  the  de- ' 
scription  of  which,  with  the  different  manipulations,  arc 
as  follows : 
Description  of     The  refining  furnace  is  composed  of  good  solid  masonry, 
the  furnace  for  bound  together  with  iron  bolts.     It  differs  Tcry  little  in 
refining  lead,     j^^  construction  from  the  common  reverbatory  furnace, 
except  the  bottom,  which  is  perforated  to  receive  the  te^t 
or  cupel. 

Fig.  I.  Plate  I.  is  a  perspective  view  of  the  furnace 
with  its  iron  work ;  a  the  teazing  hole,  b  aperture  by 
which  the  test  is  supplied  with  lead,  c  an  arch  or  dome 
over  the  feeding  hole,  communicating  with  the  furnace 
stack  by  a  flue,  d  area  or  space  where  the  test  is  taken  in 
and  out  the  furnace,  e  c  two  strong  iron  bars  to  support 
the  test  when  in  its  place,  /  cast-iron  pot  set  in  masonry, 
the  flue  passing  into  the  stack  of  the  furnace,  g  the  stack, 
p  the  ash  pit,  q  an  iron  bar  to  slide  the  ladle  on  when  feed- 
ing the  test. 

Fig.  2.  a  perpendicular  section  of  the  furnace  shewing 
the  test  /,  supported  in  its  place  under  the  opening  of 
the4.ottom  of  the  furnace  by  the  two  wedges  r  r;  k  aper- 
ture for  the  nozzle  of  the  bellows,  s  fire  bar  resting  on 
the  bearers. 

Fig.  3.  plan  oS^  the  interior  of  the  furnace ;  /  part  of 
the  bellows,  h  h  ilues  from  the  body  of  the  furnace  to 
the  stack. 

The  same  letters  in  the  different  plans  are  meant  to  dc* 
note  the  same  parts. 

Plate  II.  Fig.  1.  plan  of  the  iron  frame  into  which  the 
mixture  of  bone  aud  fern  ashes  is  rammed  to  form  the  test. 
This  frame  is  something  larger  than  the  elliptical  hole  in 
the  bottom  of  the  furnace. 

Figs.  2  and  3.  plan  and  section  of  the  test ;  m  the  part 

which 
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which  contains  the  lead  to  be  refined,  n  breast  of  the  test, 
CO  small  gutters  or  channels  through  which  the  litharge 
flows,  p  a  semi-e]iptical  hole  for  the  litharge  to  fall 
through  from  the  gutters  upon  the  area  of  the  refinery. 

Those   drawings  and  references   will   be  sufficient  to  ' 
make  the  description  of  the  furnace,  &c.  clearly  under- 
stood. 

Of  the  Test  or  Cupei. 

A  good  test  is  of  the  first  importance  in  refining;  ^^^e  ^^^"^j.  "'^^J* 
method  of  constructing  one  I  shall  endeavour  to  point  out.  bone  and  ifem 
Sii  parts  of  well  burnt  bone  ashes  and  1  part  of  good  ^^^ci. 
fern  ashes  arc  to  be  well  mixed,  sifted  through  a  sieve  (the 
spaces  in  which  are  about  ^  of  an   inch  square),   and 
moistened  to  about  the  same  d^'^ree  the  founders  use  their 
sand.     The  iron  frame  U  to  be  laid  on  the  floor  and  made 
steady,  with  wedgjs  umloi  its  rim ;  about  two  inches  in 
thickness  of  the  ashes  arc  to  bo  equally  spread  over  the 
bottom,  and  with  an  iron   boater,   such  as  used   by  tho 
found;T?,  equally  rammed  between  the  cross  bars;  the 
frame  is  <o  be  again  filled  and  rammed  all  over,  beginning 
at  the  circumference  and    working  spiral   ways    until 
finished  in  the  centre,  the  filling  and  ramming  to  be  re- 
peated until  the  frame  is  completely  full  i  an  excavation 
to  contain  the  lead  is  made  as  expressed  in  the  plan,  with 
a  sharp  spade  about  5  inches  square,  the  edges  dressed 
with  a  long-bladed  knife;  a  semi-eliptical  hole,  as  at  p,  is 
to  be  cut  through  the  breast.     Having  proceeded  so  far, 
the  test  is  to  be  turned  on  its  side   and  dressed  from  all 
saperfluous  ashes  adhering  to  the  bottom,  taking  care  that 
none  shall  be  let^  flush  with  the  bottom  of  the  frame  or 
crossbars,  otherwise  in  fixing  the  test  to  its  situation  at 
the  bottom  of  the  furnace  it  would  be  liable  to  be  bulged. 
Fixing  the  Test  in  its  situation. 

The  rim  of  the  test  is  now  to  be  plastered  with  clay  or  Manner  of  fix- 
moistened  ashtMJ,  placed  upon  the  supporting  cross  bars,  *"S  ^"C  test. 
and  fixed  with  wedges  firmly  against  the  bottom  of  the 
furnace,  the  breast  next  to  the  feeding  hole. 

A  gentle  fire  may  now  be  lighted,  and  gradually  in- 
creased until  the  test  be  red  hot.  When  it  ceases  to  emit 
steam  from  the  under  side  it  is  suificiently  dry. 

liead  previously  melted  in  the  iron  pot  /is  ladled  into  Manipulation 

B2  ^j^^  by  which  tkc 
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litharge  is  re-  the  test  until  the  hollow  part  be  nearly  filled,  the  opera* 
SSirgcoTfa^  tor  closet  the  feeding  aperture,  and  increases  the  heat  of 
lead,  put  into  ^^^  furnace  until  the  surface  of  the  lead  is  well  covered 
ihc  test,  &c.      with  litharge ;  he  then  remoFes  the  door  from  the  feeding 
hole,  and  with  an  iron  rod,  which  has  one  end  bent  down 
at  right  angles  about  3  inches  and  made  flat  or  chisseU 
shaped,  scrapes  the  small  gutter  or  channel  o  until  the 
Jitharge  just  flows  into  it ,  the  blast  from  a  pair  of  double 
bellows  is  then  directed  from  the  back  part  over  the  sur- 
face of  the  test,  the  litharge  is  urged  forward,  and  flows 
from  the  gatter  upon  the  floor  of  the  refinery ;  the  ope. 
ration  now  goes  forward,  gradually  adding  lead  as  the 
escape  of  litharge  makes  necessary,  until  the  gutter  is  so 
worn  down  that  the  test  does  not  contain  more  than  an 
inch  in  depth  of  lead,  the  blast  is  then  taken  off,    the 
gutter  filled  up  with  moistened  ashes,   and  a  frosh  one 
made  on  the  other  side  th"  breast ;  the  test  is  again  filled, 
though  not  so  full  as  at  first,  and  the  operation  carried  on 
until  this  gutter  also  is  worn  down  and  the  test  contain 
from  about  50  to  70  lbs.  of  alloy.     This  quantity  is  run 
into  an  iron  pot,  and  set  by  until  a  sufiicient  number  of 
pieces  hare  been  collected  to  make  it  worth  while  to  take 
off  a  plate  of  pure  silver  from  them. 
Alloy  left  be-      ^^^  quantity  of  alloy  left  in  the  working  ofi^  each  test 
hind.  most  depend  in  a  great  measure  upon  the  quantity  of  siU 

Ter  it  by  estimation  is  supposed  to  contain.     A  sufficient 
quantity  of  lead  should  always  be  left  in  the  alloy  to  make 
it  fuse  easily  in  the  iron  pot. 
Seme  litharge      W)ien  the  test  is  removed  from  the  furnace  and  broken 
foaks  into  the  up,  the  litharge  will  be  found  to  have  penetrated  to  an 
inconsiderable  but  equal  depth  in  the  ashes ;  that  part 
not  impregnated  with  litharge  may  be  pulverised,  mixed 
with  fresh  ashes,  and  again  used  for  another  test. 
The   tUver  u      '^^  operation  of  taking  off  the  silver  pure  differs  in 
refined  hj  oxi-  no  respect  from  the  foregoing,  only  more  care  is  observed 
ttuf  contains.'^  in  the  working,  not  to  suffer  the  escape  of  any  metallic 
particles  with  the  litharge,  as  that  vrould  occasion  con. 
Sfderable  wtote  of  sQver.     At  the.  process  advances,  and 
the  proportion  of  silver  to  lead  increases,  tiie  litharge 
assumes  a  darker  colour,  a  greater  heat  becomes  neces- 
sary, and  at  last  the  brightening  takes  place ;  the  interior 
2  of 
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of  the  furnace,  which  daring  the  whole  of  the  process  had  The  brighten- 
beenvery  obscure  and  mbty,  clears  up.     When  the  ope-  ^°£* 
rator  observes  the  surface  of  the  siirer  to  be  free  from 
litharge,  he  removes  the  blast  of  the  bellows,  and  suficrs 
the  furnace  to  cool  gradually;  as  the  silver  cools  many 
protuberances  arise  on  the  surface,  and  fluid  silver  is  ^^^^^    ejected 
ejected  from  them  with  considerable  force,  which  falling  ^i  it  cooli. 
again  on  the  plate  spots  it  very  fantastically  with  small 
globules. 

The  latter  portions  of  litharge  bring  over  a  consider.  The  last  por- 
able  quantity  of  silver  with  them;  this  is  generally  re-  tiom  of  litharge 
duced  by  itself  and  again  refined. 

The  litharge  as  it  falls  upon  the  floor  of  the  refinery  is  xhe     litharge 
occasionally  removed ;  it  is  in  clots  at  first,  but  after  a  flakes  in  cool- 
short  time  as  it  cools  it  falls  for  the  most  part  like  slacked  ^^' 
lime,  and  appears  in  the  brilliant  scales  it  is  met  with  in 
commerce :  if  it  is  intended  as  ati  article  for  sale,    no- 
thing more   is  necessary  than  to  sift  it  from  the  clots 
which  have  not  fallen  and  pack  it  in  barrels. 

If,  on  the  contrary,  it  is  intended  to  be  manufactured  Jtwreductdby 
into    pure  lead,  it   is  placed  in  a  reverbatory  furnace,  ver^  with 
mixed  with  clean  small-coal,  and  exposed  to  a  heat  just  small-coal  at  a 
sufficient  to  fuse  the  litharge.     The  metal  as  it  is  reduced  °*<^"'<=  *««^ 
flows  through  an  aperture  into  an  iron  pot,  and  is  cast 
into  pigs  for  sale.     During  the  reducing,  care  is  taken  to 
keep  the  whole  surface  of  the  litharge  in  the  farnace  co- 
vered with  smalUcoal. 

In  some  smelt  works,  instead  of  a  reverbatory  furnace  The  reduction 
for  reducing,  a  blast  furnace  is  made  ufe  of,  on  account  i«bestpcrform- 
,of  the  greater  produce,  but  the  lead  so  reduced  is  never  fumace. 
so  pure  as  that  made  in  the  wind  furnace.     The  oxides  of 
the  metals,  which  require  a  greater  heat  to  reduce  than 
the  lead,    are  in  the  blast  furnace   generally   reduced 
with  it. 

The  volatile  oxides,  aszinc,  antimony,  and  arsenic,  are  Volatile  oxides 
mostly  carried  off"  by  evaporation  during  refining ;  a  con- 
siderable portion  of  the  oxide  of  lead  itself  is  carried  ofl' 
by  evaporation,  making  the  interior  of  the  furnace  so 
misty  and  obscure  that  a  person  unused  to  refining  cannot 
pee  more  than  a  few  inches  into  it. 

A  considerable  portion  of  tlicsc  oxides  are  driven  by  caf"«d  up  the 

the  '^'"^- 
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the  blast  of  the  bellows  through  the  feeding  aperture^ 
and  would  be  dissipated  in  the  refining-house,  to  thegreat 
injury  of  tlic  workmen's  healths;  to  prevent  their  ill 
.effects  tlicarch  or  dome  over  the  feeding  hole  is  erected 
to  carry  the  fume  into  the  stack  of  the  furnace. 

II. 

Fads  and  Obset*vaiions  relating  to  the  fVinds^  JVaves^ 
and  other  Phenomena  by  -tzhich  the  Surface  of  the  Sea  is 
affected.     In  a  Letter  from  J  am  es  II  o  rs  bu  rgii,  Esq. 

To  Mr.  NICHOLSON. 

Sir, 

On  the  surface  JProm  reading  in  vour  Journal  Vol.  12th.  the  acconnt 
o»  the  sea*  r.  t 

of  the  Seiches  of  the  Lake  of  Geneva,  I  have  been  indu-- 

cod  to  send  to  you  a  few  remarks  relative  to  the  surface  of 
the  sea,  which  arc  more  particularly  applicable  to  the  In- 
dian and  Chinese  Seas,  where  these  observations  were 
made. — 
The  smooth  re-      When  a  steady  brcc2e  of  wind  has  continued  to  blow 

f^teadTbreczc  ^^''  ^"^  l<?ngtJi  «f  time,  with  a  clear  sky,  or  small  clouds 
are  augumen-    high  in  the  atmosphere,  the  waves  are  generaHy  regular 

ted  by  the  rise  ^,jjj  smooth,  glidinir  in  the  direction  of  the  wind  ;  parti, 
of  alow  cloud        ,     ,        .         ^,         .  ^  4.         k  *•  r 

though  the       cularly  when*  there  is  no  current  : — At  such  times,  if  a 

breeze  is  dimi-  dense  cloud  is  generated,  and  is  low  in  the  atntosphere 
^*  when  passing  over  the  observer,  the  strength  of  the  regu- 

lar breeze  is  decreased,  and  the  waves  appear  to  be  agita- 
ted by  the  cloud  whilst  it  passes  over  them  ;  their  summits 
being  more  elevated  and  turbulent : — but  no  sooner  has 
the  dense  cloud  passed  the  zenith  of  the  observer,  than 
the  breeze  resumes  its  former  strength,  and  the  waves 
*  glide  along  smooth  as  before, 
ft  seems  as  if         When  many  of  these  dense  clouds  arc  generated,   and 

ijiose  clouds      follow  the  course  of  the  prevailinaj  wind,  in  succession, 
had  adircctac-  i  o  ?  ? 

lion  on  the  sur-  the  waves  become  turbulent  and  irregular,  particularly 

^^^^'  when  these  clouds  arc  near  the  surface  of  the  sea,  accom- 

panied by  showers  of  rain  :  this  has* frequently  been  ob. 
served  in  the  Indian  Seas,  and  often  inclined  me  to  think 
these  low  dense  clouds  had  some  affinity  with  the  surface 
of  the  sea. 

The 
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The  effects  proceeding  from  these  dense  clouds  daring  These  eff^cti 
their  passage  over  the  zenith,  are  the  opposite  to  those  ^^  opposite  to 
experienced  from  a  regular  squall  :-^for  this  generally  ^ 

first  makes  its  appearance  by  a  small  arched  doud,  either 
rising  from  the  horizon,  or  formed  at  a  small  distance 
aboTe  it ;  which  rises  gradually  until  near  the  zenith. 

When  the  preceding  clouds  of  the  arch  approach  the  Effects  of  the 
zenith,  the  strength  of  the  squall  commences,  and  contl-  "Sl"*^- 
nues  strong  during  the  passage  of  the  clouds  over  it  ; 
which  is  the  reverse  of  what  has  been  noticed  as  the  re- 
sult  proceeding  from  dense  clouds  generated. at  high  alii* 
tudes. — Currents  or  ripplings  on  the  surface  of  the  sea,  Currents  and 

seem  to  have  an  affinity  with  the  wind. — Where  tides  run  i»dcs  affect  the 

wind 
strong,  in  the  entrance  of  great  rivecs  and  other  places, 

the  strength  of  the  wind  is  often  observed  to  be  modified 

by  the  tide  ;  blowing  strong  on  the  flood,  and  moderate 

on  the  ebb,  when  the  direction  of  the  wind  is  into  the  ri- 

vers,  or  nearly  in  the  line  of  the  flood  tide. 

The  following  peculiarity  of  a  sudden  variation  in  the  Upon  banks  or 

strength  of  the  wind,  has  frequently  been  observed  in  low  .^  J ,    waid 
«     .1  T         ..1    .  1  .  ,    .  1  «  ,      IS  suddenly  and 

latitudes. — In  settled  weather,  when  a  brisk  and  regular  considcrablv 

wind  is  experienced  in  deep  water,  if  there  are  any  shoal  lessthanon  the 
banks  or  coral  flats  of  considerable  extent,  the  strength  ^^^  water, 
of  the  wind  is  oftefL  perceived  to  be  much  less  on  these 
banks  or  flats,  than  in  the  deep  water  ;  more  particularly 
if  eddies  or  rippUngs,  occasioned  by  tide  or  currents  pre- 
vail on  the  banks  at  the  time. — I  have  often  observed  in 
g  tting  on  the  edge  of  one  of  such  banks,  that  the  strength 
of  the  regular  breeze  instantly  abated  ;  but  resumed  its 
regular  force  on  departing  from  the  verge  of  the  bank  in- 
to deep  water  ; — this  has  been  experienced  repeatedly  ; 
and  I  have  found  a  ship  hardly  manageable  from  a  deflci. 
ency  of  wind  on  the  verge  of  a  bank  M'ith  shoal  water  on 
it  ;  when  at  a  small  distance  from  it  in  deep  water,  some 
of  the  light  sails  were  obliged  to  bo  taken  in,  the  regular 
breeze  over  the  surface  of  the  deep  water,  prevail ing  so 
strong. 

In  several  parts  of  the  Indian  Seas,  particularly  to  the  Very  strong 
eastward  of  the  Nicobar  Islands,  between  A chen  Head  "Ppl^°g*  l»  <lic 
and  Junkseylon,  very  strong  ripplings  prevail  during  the  [cmpof^f"^^ 
i^outh-west  monsoon. — When  these  ripplings    are  very  minutjon  of 
high  and  numerous,  there  is  seldom  any  current  experien-  ^''"*** 

ced: 
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cird  ;  wbich  appears  tinguUr,  for  they  are  (I  believe)  gi 
oernlly  supposed  lo  be  the  cflcft  of  currents. 

These  ripplings  extend  in  long  narrow  ridgea 
■mooth  spaces  between  them  of  considerable  extent  j- 
they  arc  alarming  to  strangers  in  the  night,  from  t 
noise  occasioned  by  the  broken  water. — The  collision  g 
the  wafer  in  these  ridges,  produces  breakers  so  high,  thai 

ii'oiild  be  dangerous  to  risk  a  boat  otm 
them,  although  the  weather  was  serene. — They  i 
vitb  considerable  velocity  :  wh^n  they  pass  a  ship,  a  de^fl 

!  of  the  strength  of  the  wind  accompanies  them  ; 
trembling  motion  is  giren  to  the  resitel  by  the  great  coU^I 

n  of  the  broken  water,  and  frequently  same  spray  it 
thrown  on  the  deck. — The  ridges  arc  seldom  more  than  • 
few  minutes  in  passing  :  the  wind  (hen  resumes  its  fomerl 
strength,  which  continues  regular    until    knother  rid^7 
assails  the  ship. — Probably  these  must  proceed  from  thr 
Eoutb-west  monsoon   blowing  from  the  ocean,    roun 
Achen  Head,  into  the  entrance  of  Malacca  Straits  ;  hi 
it  is  singnlar  that  no  currents  are  esperienccd  with  tb' 
high  ripplings. 
PhtoomenA  oC      In  the  ocean,  and  also  in  narrow  seas,  currents  freq' 
cuiicmi,  jj,  raise  the  sea,  and  agitate  the  surface  greatly. — 1 

the  wind  and  current  coincide  in  their  direction,  t' 
generally  is  moderately  smooth  ;  but  it  is  agital 
turbulent  wares  are  produced,  when  the  current  i 
contrarj-  direction  to  the  wind. — This  is  a  gepi:rfi] 
among  nautical  men,  which  often  holds  good  ; 
it  does  not  always  ensue  :  for  turbulent  waTCS 
times  the  effect  of  a  strong  current,  when  the  ' 
__  h         ''  ^"^"^  ''"'  wind  agree. — It  is  singular  that 

gcablc.  very  changeable  in  some  parts  of  the  oceai 

from  land  ;  particularly  near  the  cquator.- 
ral  times,  in  low  latitudes,  experienced  th' 
upwards  of  sixty  miles  in  twenty-four  hou' 
ward  or  westward  ;  then  change  suddenl 
equal  velocity  in  the  opposite  direction, 
Kequent  twenty-four  hours. — The  rise  an 
most  parts  of  the  globe,  appear  to  be 
high  latitudes,  than  within  the  tropid 
nem  to  prerail  more  here,  than  in  siti 


PHENOMENA    AT  SKA.  9 

mer  l^inil. — la  ike  Nprthern  Atlantic  tliej  are  seldom 
strong  : '  but  are  frequently  so  near  the  equator,  b(*iweca 
the  Coast  of  Guinea  and  the  American  Continent  About 
the  southern  limit  of  the  Maldiva  Isles,  near  the  Equator, 
and  to  the  eastward  of  the  Philippine  Islands,  they  are 
frequently  strong  aud  changeable. — In  latitude  40^.  South 
near  the  Cape  of  Good  Hope,  a  strong  current  commenced 
suddenly,  which  produced  a  mountainous  sea,  when  there 
was  very  little  wind  : — it  continued  to  run  strong  for  a  . 
day,  then  suddenly  abated,  and  set  in  another  direction 
with  a  gentle  velocity  ;  the  high  sea  falling  at  the  time. 

The  agitated  and  smooth  portions  observed  on  the  lakes,  smooth  tnd  t* 
prevail  much  at  sea  in  sultry  weather,  when  nearly  calm,  gitated  porti- 
At  such  times,  the  faint  airs  seldom  agitate  ^hc  surfslce  of  JJ^^^fj^t  J^. 
the  sea  in  a  regular  manner,  but  the  agitated  and  smooth 
portions,  appear  in  veins  and  patches,  intersecting  each 
other  in  a  variety  of  directions. — These  appearances  con- 
tinue for  days  together,  when  faint  airs  and  calms  are  ex- 
perienced between  the  tropics  :  the  faint  airs  are  generally 
Irregularly  felt ;  sometimes  gentle ;  at  other  times  very 
weak,  inclining  to  calm.-— The  surface  of  the  sea  to  a  con* 
siderable  distance  around  a  ship,  always  appears  more  ivc^matoudbc 
wnooth  at  those  times,  than  at  greater  distances,  towards  distant  tea  ap- 
thchoriaon  ;  which  often  b  the  cause  of  belief  in  an  ap.  ?«»«•  «^«^"^- 
proaching  breeze,  never  realized. 

In  low  latitudes,  when  calms  and  faint  airs  have  been  Small  medataa 
experienced  for  two  or  three  days  ;  or  for  a  longer  period,  *°^  iniettiout 
1  have  frequently  perceived  the  surface  of  the  ocean  have  *  *^^ 
an  oily  appearance,  with  minute  medusae  iloatiiig  on  it  in 
great  quantities. — They  seemed  to  be  interspersed  over  the 
smooth  and  agitated  portions,  and  not  confined  to  the 
smooth  places. — Small    insects,  some  with,  and   others 
without  wings,  have  often  been  seen  skipping  on  the  sur- 
face of  the  sea  in  calm  weather,  many  degroen  distant  from 
land. 

The  smooth  veins  on  the  surface  of  the  sea  ire  also  con-  Smooth  plarcs 
romitant  with  rain  ;  particularly  at  the  commencement  of  *re  tecnluriAg 
showers,  when  there  arc  gentle  breeafees  of  wind  :— and  '^^"^"^ 
sometimes  appear  to  indicate  rain. 

Smooth  veins  on  the  surface  of  the  sea  prevail  to  the  Other  facu 
westward  of  the  I^ccadiva  Islands,  between  these  and  the  P^^^S  ^hem. 
Vol.  XV.—Sept.  1806.         C  Island 
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Curious  f«*i  of 
depoiitcd  il 


I 


dcpoiitcil  ia 
long  paralWl 


L 


Island  Socotra,  in  the  months  orMarrh  and  April  i  and 
are  most  porfecrly  dcpicl.'rf  diirinK  brisk  wiixlj 

In  Iheso  months  the  wind.*  blow  from  Ihc  northward,  in 
modi-ratc  anil  strong  hri'e/es,  at  a  few  iI«;recB  distancE! 
from  the  Coiisis  of  Canara  and  Concan  ;   and  ari'  mostly 

from  N.N.  W.  (o  N.  by  K Uiese  winds  do  not  blow 

tmiformly,  althoitEh  the  skyis  generally  clear,  but  c<Hne 
in  fTusts  ut  short  inltrvals  ;  particularly  in  the  night,  the 
breracs  bring  tlicn  stronger  tfaan  in  thu  day. 

It  iii  «ery  common  with  these  winds,  to  observe  smooth 
the  surface  of  the  sea,  which  extend  in  lines  pa- 
rallel  to  each  other,  and  to  the  direction  ttf  llie  wind :  they 
are  often  difcernable  in  the  night,  when  the  moon  exhibits 
no  light,  bcin)<  so  dilTfrenl  in  roluur  from  the  oilier  partu 
thejchaTJni!;  a  black  appearance,  occasioned  by  thefnsh 
(or  bri^k)  brewis  agilalinj;  the  inrface  and  producinm  a 
great  contrast  between  these  agitated  portions  and  the 
smnoth  veins. 

Ano[her  curious  pbenoincoon  has  freijnenlly  been  ob- 
»er»e(l  to  accompany  these  northerly   winds,  which  is; 
in  March  or  April,  ships  (hat  are  bound  to  Bombay  or 
Surat,  frequently  ha«e  their  rigging  covered  with  whit 
(Inst,  allhong'h  st-reral  decrees  distant  Ptam  the  coast  u 
Canara  or  Cancan.     The  northerly  and  north  north  hot 
winds,  blowing  from  the  coast  of  Persia,  over  an  e»t* 
sive  surliice  of  sea,  (at  least  ten  or  twelve  degrees)  f 
(lifGculi  tu  jndge  what  ran  occasion  the  dost,  if  it  u 
Ci-neratcd  in  the  atmosphere,  which  is  in  these  nav 
aiirneiimrg  impregnated  with  a  dry  haze. 

It  may  be  obserred,   that  similar  to  the  smooth 
here  niciiliuiii^d,  l\  ing  in  the  direction  of  the  wind 
direction  of  the  veins  or  strata  of  Gulpb  Weed 
middleof  the  Atlantic  Ocean.     The  southern  lim 
marine  vegetaliog  substance  is  about  22".  or  22 
latiluUc,  or  near  the  tropic  iifCancer;  and  the 
limit  seems  to  be  about  the  .12"  of  north  latit 
always  seeuin  long  veins,  or  strata,  parallel  to  i 
in  diedirectiouof  the  wind.     When  the  wind  c 
veins  of  weed  appear  to  be  dishirbed  for  atioi 
however  not  long  bi:rore  their  direction  is  i 
with  Ihc  wind.     Tliesoveiiisof  wecdaregot 
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direction  by  the  wind,  whether  the  sea  be  smooth,,  or 
high ;  and  in  general  do  not  appear  to  be  more  Uian  from 
tweire  to  twenty  hours,  in  changing  their  direction. 

In*No.  57  of  your  Journal,  in. a  reply  to  M.  M.  your  The  author 
correspondent,  the  squall  is  thought  to  be  occasioned  by  a^*^*^^  ^^^  ^^^ 
descending  wind,  produced  by  the  impulse  of  falling  ruin,  squall  is  a  det- 
This  suggestion   seems  to  agree  with  your  observation,  <^cnding  wind. 
for   I  have  several  times,  in  calm  weather,   seen  a  cloud 
generate  and  diffuse  a  breeze  on  the  surface  of  the   sea, 
which  spread  in  different  directions  from  the  place  of  de- 
scent.   A  remarkable  instance  of  this  occurred  in  Malacca 
Strait  during  a  calm  day,  when  a  fleet  was  in  company:  a  Remarkable 
breeze  commenced  suddenly  from  a  dense  cloud,  its  cen-  proQf^      "* 
tre  of  action  seemed  to  be  in  the  middle  of  the  licet,  which 
was  much  scattered.     This  breeze  spread  in  every  direc- 
tion from  a  centre,  and  produced  a  sin;;ular  appearance 
in  the  fleet,  for  every  ship  hauled  close  to  the  wind  as  the 
breeze  reached  her,  and  when  it  became  general,  exhibit- 
ed to  view  the  different  ships  sailing  completely  round  a 
circle,  although  all  hauled  close  to  the  wind. 

With  this  descending  wind  there  was  no  rain  fell  on  the 
ships  at  the  extremities  of  the  fleet,  but  a  partial  shower 
was  observed  to  have  fallen  on  the  ships  in  the  centre. 
Notwithstanding  what  has  been  just  observed,  squalls  or 
brisk  winds  which  commence  suddenly  after  calms,  arc 
generally  experienced  to  have  their  motion  in  a  horizon- 
tal direction,  m  hen  the.  impulse  is  perceived  on  the  sails 
of  a  ship  ;  but  it  appears  probable,  that  the  current  of 
wind  may  descend  until  near  the  surface  of  the  sea,  when 
calm  over  the  snrface  ;  and  then  be  deflected  in  a  hori- 
zontal direction  on  approaching  it. 

Your  correspondent,  M.  M.  thinks  the  velocity  of  the  The  velocity  of 
swell  of  the  sea  not  greater  than  eight  or  ten  miles  an  Lcattr^th" 
hour.     It  is  much  greater  in  general,  but  mutable  accord,  supposed  by 
ing  to  circumstances.  ^^*  ^^• 

The  velocity  of  the  swell  for  waves)  in  a  strong  breeze 
or  trade  wind,  probably  is  about  twenty  miles  an  hour  ; 
for  they  pass  a  ship  fast  when  she  has  a  velocity  of  ten 
or  eleven  miles  an  hour  in  tlie  same  direction  as  the 
waves.  At  such  times  the  velocity  of  the  waves  is  easily 
measured  Mith  the  common  log,  by  noticing  Mith  a  pro-  ^^^^  s^  "^** 

('  2  per 


ill  rtafcHkucvA  IT  sti. 

per  quuitity  oflmeont,  when  the  Ing  IslirtH  on  the  (Dp 
of  a  ware,  markint'  this  timr,  and  mrunrini;  the  inteT*al 
from  it  10  the  fimo  the  ship>  af«rn  i!i1iflediip  by  the  Mine 
wavp,  by  a  natrb  with  a  KconA  hand.  The  Icnctb  afthe 
linr  from  the  stern,  compared  w  ilh  the  infertal  oftlm^ 
will  gire  tht'  oxrcw  of  the  velocity  of  the  ware  ofor  th* 
of  (he  ship,  and  these  ailded  In^elher  will  b>-  the  oelority 
of  the  waTe.  The  relocity  of  the  Fwell  may  aho  lie  ob- 
tained when  calm,  by  sending  a  host  in  th^  direction  of 
the  snell,  to  a  moderate  distance  from  the  flhip,  having 
a  line  fast  to  each,  to  enable  their  distance  tu  be  mea. 
aureJ.  With  a  watch,  measure  Iho  interral  lo  the  nearest 
secaiid,  when  the  boat  was  lifted  up.  by  a  Ewelt,  lo  the 
ship  bi'ing  lifted  by  it;  compare  (he  interval  of  time 
with  the  distance  measured  by  the  line  to  obtain  the  tolo- 
rity  of  the  swell.  Scrtra!  obseriations  may  be  made  in 
either  case,  and  the  mean  taken  as  the  result. 
LcB  in  (hallow  The  Telocity  of  the  wave*  se.'ms  generally  less  in  thai- 
water.  |(^^,  ^  .  .„j.^  (Ij^j,  jjj  ,jjp  iiccan  ;  the  cause  of  this  may  be 
the  rt'iistaiiec  the  pari  icles  of  wqter  meet  w  i(h  from  mud 
or  sand  mixed  in  the  uater,  or  from  friction  against  the 

VirioiH  iwelh       I"  *he  Ocean  it  frequently  happens  that  two  swells  rur 

ttiMmedme.     indirection!!  opposing  each  other  j  at  other  times  the 
cross  each  other  obliqncly :  and  sometimes  three  swel 
running  in  different  directions,  meei  and  run  through  ea' 
other  :  and  continue  to  do  §o  for  a  day  or  longer  ti' 
each  retaining  its  own  direction  and  apiraretit  regiila' 
locity. 

It  frequently  happens  during  a  tyrfong  in  the 
sea,   that  (he  wares  run  in  every  direction;  hari 
appearance  of  elevated  mounts  or  pyramids,  wh' 
/riiKgc  on  eath  other  with  great  riolence.      Ships  ■ 
liable  to  lose  their   ntdders,  Hhen  these  pyrami 
against  them  ;  and  the  miisls  are  eiicjjngered  b' 
turbulent  motion   proceeding   from  sach  hel 
impulse. 

CsmetwhTilie      Yon  remark  that  the  swell  caused  by  a  slo 
..    ..^...^  propagated  with  a  greater  mean  relncity  thf 

(h=w[nd .h«    'hat  cause,  it,  aitd may  therefore arrire  on 
r  come  after  the  storm  has  ceateil — th 


the  ly-fonj. 


■Mmijust.  The  waves,  (ortwell)  may  be  f^nM^tei  by 
'a  strong  wind  which  hw  to  contend  villi  Hnoitacr  titswing 
ia  opposition  to  it;  (his  is  froquently  obienrd  st  tn; 
^teun«n  call  it  Ivo  uinds  lighting,  a^^inst  t^Ch  n'lier) 
when  tiiis  is  the  ca.se,  (lie  retofity  of  a  KtronR  wind  is 
|r«ftt1y  retanlt'il,  and  iis  progrost  very  slow  whil'l  op- 
'd  by  a  brce2i>,  afthoat;h  thr  latter  be  much  inlcrtor 
In  itri'Rgth: — and  it  frt^nt-ntly  happiins  that  a  gcntte 
krcmH!  is  pri>Talunt  nior  x  Ktronic  wind,  when  tht;  supply 
Af  the  latter  docs  not  continue  strong  a  su£cii.-nt  length 
Oftinw.  The  limit  where  two  winds  opposceach  other,  0 
y  sometimes  observed  to  alter  its  position  very  Iiit>e  in  * 
two  or  three  hours;  a  ship  may  conlinue  to  have  s 
•trong  wind  on  one  side  of  this  limit  for  a  considerable 
time,  whilst  a  ihip  on  the  oliierside  e;cpcriences  a  steady 
breexe  from  lh<'  opposite  direction.  It  will  Uieroforo  be 
easily  comprehi'nded,  that  when  r  strong  wind  has  to 
flvercomc  another  wind,  blowing  in  opposition  to  it, 
the  veloeity  of  the  former  must  be  slow  until  the  latter 
li  subduod,  although  the  wavc6  tn:iy  speedily  be  agitated, 
ud  receive  an  impujse  from  it,  by  which  they  may 
greatly  precede  the  wind  that  caused  their  formation. 
On  thi!  contrary,  when  a  strong  wind  is  diti'uscd  from  the 
atmosphere,  havinj;  no  other  wind  to  oppose  it,  tlit-  ve> 
lecity  of  snch  must  be  prntler  than  that  of  (he  waves 
fDrmcd   by  it;    and    consequently    will    precede    the 

In  September  1802,  tiiere  was  a  storm  on  the  sonlh  j, 
coftst  of  China,  in  which  a  S|>anish  frigate  and  the  Nauti- 
Im  of  Calcutta  were  lost.  Wc  were  about  fi«e  degrees 
.from  the  coast  at  the  time ;  had  plea.^ant  weather  and 
little  wind  : — A  high  swell  reached  us,  by  which  we  were 
vrtain  that  a  storm  had  happened  on  the 
I  our  arrival  in  a  few  days  afterwards,  found 


(1  may  say)  e 
roast ;  and  or 
it  had  been  so. 
In  Decombi 
at  the 


1803,  at  anchor  ■ 

of  Ilj)oghk'y    rive 
ntencedj  and  blew  from  the  north 
the  same  lime  a  heavy  squall  can 
^a,  directly  in  opposition   to  the  prevailing  wind  ;  tiji) 
f^used  an  apprehension  that  the  gale  would  change  suJ- 


the  eastern  sea-reef,  J 
a  gale  of  wind  l<j\ii.  \ 


^  from    tin: 


pnEMOMEXA  AT  lEA. 

dmil^,  and  blow  from  seaward,  which  did  not  kappeoi 
On  (he  arriral  of  several  bhips  soon  ofttr,  llio  caiiM  of 
the  heavy  swell   rolling   into  the  cn'raiicc  of  (he  mor 
Occaiinncd  by  ^xs   asccTUinrd  :  for    llifse   thips  r\|>prk-nc(^d    a  iXruag 
aconirirygalc.  gale  from  southward,   which  brought  Ihem  wilhin  about 
thirty  Icogiius  of  ihi*  oiilrance  of  tht  rivi-r.     Thb  strong 
gale  from  the  lotithward  had  forced  a  lii.'aiy  iwrll  greatly 
beyoud  iu  limit,  although  lliisswell  must  hate  mci  with 
great  resistaucc  from  the  strong  northerly  wind  blowing 
against  it. 
Barometrical  A  long  account  frntn  Capl.  Flinders  was  reeently  read 

obwTfwioo..     „  ,1^  motfljiiRS  of  tliu  Roy»l  SociMy,  de*criplive  of  fanro- 
metrical  obicriaiiofis,  made  on  the  coa.it  of  Kcw  South 
Wales,  &c     II  appears  IJiat  the  niMcary  coulinuLil  <U 
greater  heights  with  the  wind  irotn  thv  sea,  than  with 
land  winds,  on  (he  t'oa»t  of  New  South  Wakii.     1  hHt 
Gumelimes  obserred  the  same  efl'ect  in   other  places,  par- 
liciilarly  in  June  IROJ  and  July  1K04,  on  approacbing 
The  Mtrniry    the  coa*l  of  Cochiiichina.     In  paiising  from  Sineapour 
mEuIv"i'mI     ^*"*^  '"  "■"  *^"**'  '"  *^^^  months,  with  the  reguh 
brecEo.       '     southerly  wind,  the  mercury  ]>crformed  the  motions  i 
twoelefation»  and  two  deprcssi<Mis  regularly,  during  t) 
Iweuty-roiir  hours ;  but  fell  ten  hundred  parU  of  au  i' 
each  time  (Ruddenly)  when  we  came  near  the  laud. 
both  limes   the  wind  from  (he   sea  abated,   and   wns 
placed  wilhujualU  from  iliis  alpini-  country.     There 
luuch  Tapoiir  oier  the  land  both  limes ;  accuinpaniei" 
Tirid  lightning. 
But  nnt  bv  re-       Curing  the  fair  weather  season  on  the  coa-st  of  Ml 
piUr  UnJ         when  rigiilar  land  and  f^eabroczes  wercdaily  eApcri 
the  mcrrury  in   h.ironietcrs  was  not  depressed  b' 
land  breezes  i  but  appeared  e(|ually  high  as  v 
breezes  prevailed  from  the  sea  : — The  two  elcral 
deprensiuns  of  the  mercury  were  continued  eiery 
four  hours  on  thiscoiist;   although  not  in  equal 
as  ill  a  steady  » ind  at  a  cotisideraUe  distance  &c 
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III. 

A  Third  Series  of  Experiments  on  an  Artifidai  Sub* 
stance^  zchich  possesses  the  principal  characteristic  Pro* 
perties  of  Tannin;  uith  some  Remarks  on  Coal.  Bi^ 
Charles  IIatcuett,  Esq.  F.R.S.* 

§1. 

JLN  my  former  papers  upon  this  subject,  some  account    Expcrimentty 

has  been  given  of  the  effects  produced  by  sulphuric  acid  ^^:  °"  f"  *'^**  . 

.  ^.  .  J  ,  1   T     1-  II  "<^»*1  substance 

upon  turpentine,  resin,  and  camphor;  and  1  shall  now  havingthccha- 

stale  the  results  of  other  experiments  made  with  the  same  racter  of  tan- 
acid  upon  a  great  number  of  the  resins,  balsams,  gum  re-  °*°^  matter. 
sins,  and  gums,  the  greater  part  of  which,  afforded  that 
modification  of  the  artiticial  tanning  substance,  which  for 
the  sake  of  distinction,  I  hare  in  the  preceding  papers  de. 
nominated  the  third  yariety. 

The  process  was  simple  digestion  in  sulphuric  acid, 
after  which,  the  residuum  was  well  edulcorated,  and  was 
then  digested  into  alcohol.  This  was  separated  by  distil- 
lation, the  dry  substance  which  remained  was  infused  in 
cold  distilled  water,  and  the  portion  dissolved,  was  ex-  . 
amined  by  solution  of  isinglass,  muriate  of  tin,  acctite  of 
lead,  and  sulphate  of  iron. 

Much  snlphureous  acid,  carbonic  acid,  several  of  the 
vegetable  acids,  particularly  benzoic  acid,  (when  the  baU 
sams  were  employed,)  and  apparently  water,  were  pro- 
duced during  the  operation  ;  but  in  this  paper  I  shall  only 
notice^two  of  the  products,  namely,  the  tanning  substance 
and  the  coal. 

The  sulphuric  acid  almost  immediately  dissolved  the 
resins,  and  formed  transparent  brown  solutions,  which 
progressively  became -black. 

The  same  effect  was  produced  on  most  of  the  other  sub- 
stances, but  the  solutions  of  the  balsams  and  of  guaia- 
cam  were  at  first  of  a  deep  crimson,  slightly  inclining  to 
brorwn. 

Caoutchouc  and  elastic  bitumen  were  not  dissolved, 

*  Philos.  Trans,  x8o6.    For  the  former  papers  see  our  Journal. 

but 
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EiperimcDit,  l»i(  afU'r  hailng  been  digested  Tor  mare  ihan  i 
*c,  on  a,n  >tii-  „(.r^  OFily  superGrklly  rarboniicd. 

havine'thr^h"  '^^^  giiiiia  aud  lht«  sHLtharJnv  Bubstunecs  required  muijr 
racier  of  tau-  eraponitians  and  fillraliotis  befurethe  wfaoki  vf  IhcJr  ur> 
ning  m.ititr.      bonsceous  resfdiia  could  be  ubtaintHJ, 

These  were  (he  princi)uil  collects  obsurted  during  tho 
cxperimeuU,  and  I  bave  staled  idem  in  this  niMiner,  that 
tedious  and  usi-lcas  rejictilious  may  be  avoided. 

Turi>eitl>ne,  eammun  rcsia,  olemi,  lacamahac,  mutii^ht 
ci>)iaib^  copal,  camphor,  benioiu,  balsura  of  Tola,  bal. 
mm  of  Peru,  asa  fu^ttda,  aod  amber,  yielded  an  abundiuie« 
of  (be  tanning  substance. 

Oil  of  turpentine  alsu  afforded  much  of  it;  uphBltuni 
yielded  a  small  portion ;  some  slight  traces  of  it  were  err 
obtained  from  gum  arabic  and  trasacuriih ;  but  nunc  « 
produced  by  gtiaiucum,  dragon's  blood,  royrrh,  ^um  a 
moniac,  olibanum,  ^ambo^u^  caoutebouc,  elastic  biluDii 
liquorice,  and  manna.  I  atn  persuaded,  however,  tl 
many  uf  lliese  would  have  atlorded  the  tanning  subsia' 
had  not  the  digestion  been  ol'  loo  long  a  duration. 

OliTC  oil  was  paiily  comer  ted  into  thu  abi>vemi;n[ 
frubstance,  and  aliw  linseed  oil,  wax,  and  animal  fal 
the  three  laat  appear  to  merit  some  attention. 
Linscrr!  Oil. 

'I'hisoil  with  sulphuric  acid  very  soon  fonue* 
blackjsh-browu  liquid,  H-hieh  after  being  long  Hi 
afand-baih,  n as  still  partly  soluble  in  cold  vis 
paned  the  filter.     This   solution  precipitaliid 
the  residoutn  was  a  lough  black  substaucu,  wh' 
hard  on  exposure  to  air.     A  great  part  ua^ 
alcohol,  and  formed  a  brown  liquid,  which  bee 
by  (hcwlditiouof  water.     When  this  was  ov 
brown  substance  remained,  which  was  pariii 
by  cold  water,  and  the  solution  thus  formed , 
turbid  by  gelatine. 

The  undissolfcd  purlion  left  bj  the  alee 
Ittac It ish. brown  ;  it  was  soft  and  tenaciou! 
.Id  retain  many  of  the  properties  of  an  iM 
Bleached   IPuj:. 

Thttt  which  was  employed  in  thi;  exper 


TANNING  MATTER,   &C.  ]J 

white  wax  of  the  9hops,  which  is  sold  in  the  form  of  small    Szperimeots, 
round  cakes.     It  formed  with  sulphuric  acid  a  thick  black'&c.  on  an  arti- 
magma,  and  was  not  acted  upon  by  cold  distilled  water  h^^ng^theSial^ 
when  washed  with  it  upon  a  filter.     Upon  being  digested  racter  of  tan- 
with  alcohol  in  a  sand-bath,  a  brownish  solution  was'^^S  matter, 
formed,  which  upon  cooling  became  very  turbid,  and  ap. 
peared  as  if  filled  with  a  white  flocculent  substance.  The 
same  operation  was  repeated  with  different  portions  of 
alcohol  until  this  ceased  to  act.     The  whole  of  the  solu- 
tions in  alcohol  were  then  mixed,  a  large  quantity  of  dis- 
tilled water  was  added,  and  the  alcohol  was  separated  by 
distillation. 

On  the  surface  of  the  remaining  liquor,  when  cold,  a 
white  crust  was  formed,  which  being  separated,  was  found 
to  pqssess  the  properties  of  spermaceti,  and  weighed  18 
grains.  The  filtrated  liquor  was  then  evaporated  to  a 
small  quantity,  became  of  a  pale  brown  colour,  and  was 
rendered  turbid  by  solution  of  isinglass. 
*  Animal  Fat. 

This  experiment  was  made  upon  the  kidney  fat  of  veal, ' 
but  I  cannot  take  upon  me  to  assert  tliat  the  results  would 
have  been  the  same  with  every  kind  of  fat.  One  hundred 
grains  of  it  with  one  ounce  of  concentrated  sulphuric 
acid,  after  some  time,  formed  a  blackish  soft  mass:  a 
second  ounce  of  sulphuric  acid  was  then  added,  and  the 
whole  was  digested  and  occasionally  heated  dujring  nearly 
three  months.  Six  ounces  of  distilled  water  were  poured 
.upon  the  black  pulpy  mass,  and  formed  a  thick  uniform 
liquid,  which,  after  digestion  for  six  or  seven  days,  was 
when  cold  filtrated.  The  liquor  which  passed  was  of  a 
brown  colour,  and  upon  evaporation  became  black, 
leaving  a  considerable  portion  of  a  blackish  substance 
,apon  the  filter,  which  was  added  to  that  w^hich  had  been 
collected  by  the  first  filtration.  The  whole  w^  washed 
with  cold  water,  which  passed  colourless.  Boiling  water 
was  then  poured  upon  the  filter,  by  which  a  c6nsiderable 
•  portion  was  rapidly  dissolved,  and  a  brownish-black  so- 
lution was  formed,  which  copiously  precipitated  gelatine. 

The  residuum  on  the  filter  was  then  dried,  and  being 
collected,  was  digested  in  alcohol,  which  dissolved  the 
greater  part. 

'  The  solution  in  alcohol  was  filtrated,  but  (apparently 
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Experiments,  ^V  ^^  effect  of  air)  a  considerable  deposit  was  formed  on 
&c.on  an  arti-  the  filter,  which  was  again  dissolved  by  alcoV.ol.     Water 
^*^'"^^^°^  rendered  the  solution  turbid,  and  a  black  light  flaky  sub- 
racier  of  tan-  stance,    which  weighed  41   grains,    remained   upon    the 
fting  matter,     filter.     The  filtrated  liquor  was  then  evaporated,  and  left 
a  grayish-black    substance,    which   weighed   30  grains. 
This  last  substance  was  highly  inflammable,  and  when 
burned,  emitted  a  very  peculiar  odour,  resembling  partly 
that  of  fat  and  partly  that  of  asphal turn.  It  easily  melted, 
and  also  immediately  dissolved  in  cold  alcohol,  from  which, 
like  the  resinous  substances,  it  was  precipitated  by  water. 
The  black    light  flaky  residuum,  which  weighed  41 
grains,  was  found  to  consist  partly  of  the  substance  above 
mentioned  and  partly  of  coal,  but  the  proportion  of  this 
last  was  not  ascertained. 
'  Coagulated  albumen  and  prepared  muscular  fibre  were 

also  separately  exposed  to  the  action  of  sulphuric  acid  in 
the  manner  above  described,  but  did  not  afford  any  sub- 
stance by  which  gelatine  could  be  precipitated,  coal  being 
the  only  product  which  remained. 

Almost  every  one  of  the  bodies  which  iiave  been  cm- 
ployed  in  these  experiments,  seem  to  be  in  some  measure 
difierent  in  respect  to  the  progressive  effects  produced 
upon  them  by  sulphuric  acid;  and  all  other  circumstances 
being  similar,  there  appears  to  be  a  certain  period  of  the 
process  when  the  production  of  the  tanning  substance  has 
arrived  at  its  maximum,  after  which,  a  gradual  diminution 
of  it  takes  place,  and  at  length  total  destruction.  These 
elfects  are  produced  at  difierent  periods,  according  to  the 
substance  which  may  be  the  subject  of  the  experiment, 
and  therefore  it  is  impossible  at  present  to  state  the  utmost 
quantity  of  the  tanning  substance  which,  under  equal 
circumstances,  may  be  obtained  from  each  of  the  resins^ 
balsams,  &c. 

The  tanning  substance  appears  to  be  always  the  same, 
whether  obtained  from  turpentine,  or  common  resin,  or 
from  the  balsams,  or  from  asa  foetida,  or  camphor,  or  in- 
deed from  any  of  the  bodies  which  have  been  enumerated; 
its  efiects  on  the  difierent  reagents  are  similar;  by  the 
addition  of  a  small  portion  of  nitric  acid,  and  subsequent 
evaporation,  it  is  converted  into  that  which  I  have  called 
the  first  variety]  or  if  digested  with  sulphuric  acid,  it  is 

speedUj 
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-  An  orange-coIourcd  mass  still   remained,    which  -was 

&c.  on  the  arti-  speedily  dissolved  by  alcohol,  and  was  precipitated  from  it 

hai^n*"^^h"  ^^  *  ^^^^^  addition  of  water.     . 

ractcr  of  un*  This  substance  in  many  of  its  properties  resembled  the 
niiig  matter,  resins,  but  in  others,  seemed  to  approach  those  which  cha« 
racterize  the  vegetable  extractive  matter.  It  appeared  to 
be  similar  to  that  which  has  been  cursorily  mentioned  in 
my  first  paper,  and  which  was  obtained  from  many  of  the 
pit-coals  and  bitumens  when  treated  with  nitric  acid.  I 
have  since  paid  more  attention  to  this  substance  during 
the  following  experiments : 

Kilkenny  coal  was  digested  with  nitric  acid,  and  pro. 
gressively,  although  with  ditficulty,  was  converted  into 
that  variety  of  the  tanning  substance  which  has  so  often 
been  mentioned.  Similar  experiments  were  made  on  the 
same  sort  of  coal  from  Wales,  which  was  given  to  me  by 
my  friend  Mr.  Tennant,  as  well  a5  upon  a  coal  sent  to 
me  by  Professor  Woodhouse,  which  was  from  Pensyl- 
vania,  and  is  there  called  Leigh  high  coal.  All  of  these 
were  converted  into  the  tanning  substance,  but  they  did 
not  yield  any  product  similar  to  that  obtained  fro m^  the 
clastic  bitumen. 

The  contrary  however  happened  when  the  common  pit. 
coal,  or  Cannel  coal,  or  asphaltum,  were  employed.  For 
when  these  were  treated  in  the  way  which  has  been  de- 
scribed, and  when  the  digestion  was  not  too  long  con- 
tinued, then  I  obtained  from  100  grains  of  each  of  the 
above  substances  (after  the  separation  of  the  tanning  mat- 
ter) a  residuum  as  follows: 
From  100  grains  of  the  common  Newcastle  coal    9  grains. 

From  100  grains  of  Cannel  coal 36  grains. 

From  100.  grains  of  pure  asj)haltum 37  grains. 

The  substances  thus  obtained,  were  very  similar  in' 
their  external  charactf^rs,  being  of  a  pale  brown,  ap- 
preaching  to  Spanish  snuff  colour;  their  intertial  frac- 
ture was  dark  brown,  with  a  considerable  degree  of  re- 
sinous liLstre.  When  exj)osed  to  heat  they  did  not  easily 
melt,  but  as  soon  as  inflamed,  they  emitted  a  resinous 
odour  mixed  with  that  of  fat  oil,  and  produceda  very  light 
coal,  much  exceeding  the  bulk  of  the  original  substance.  1 
Alcohol  completely  dissolved  them,  and  if  water  in  a 
large  proportion  ,was  added  to  a  saturated  «olutlon,  a 

precipitate 
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precipitate  was  obtained,  but  after  each  precipitation,  a 
portion  always  remained  dissolved  by  th  e  water,  which  ^^,  ansM  arti<* 
acted  upon  the  dilferent  reagents  in  a  manner  similar  to  ficial  substance 
the  solutions  of  vegetable  extractive  matte.r.     The  tiavour  ^^^^^^  ^^  ^^" 
was  also  bitter,  and  in  some  degree  aroma  tic,  so  that  the  ning  matter, 
residua,  whether  obtained  from  pit-coal,,  from   Cannel 
c<^9  or  from  asphalt um,  seemed  to  possess  properties  in- 
termediate between  those  of  resin,  and  those  of  the  vege- 
table extractive  substance.     They  appearetl,  however,   to 
be  removed  only  by  a  very  few  degrees  from  the  tanning 
substance ;  for  if  digested  in  a  small  quan  lity   of  nitric 
acid,  and  subsequently  evaporated,  they  were  immedi- 
ately converted  into  it ;  or  if  digested  with  sulphuric  acid,    , 
they  speedily  became  reduced  to  coal. 

§  IV. 
In  the  5th  Section  of  my  second  Paper,  some  remarks 
were  made  on  the  decoctions  obtained  from  vegetable  sub- 
stances  which  had  been  previously  roasted ;  and  although 
(excepting  one  instance)  these  decoctions  did  not  afford 
any  permanent  precipitate  with  gelatine,  yet  I  have  there 
stated,  that  I  did  not  think  it  right  to  conclude,  that 
similar  decoctions  made    under   certain    circumstances, 

I  might  riot  occasionally  possess  those  properties  which 
characterize  the  tanning  substances.  Moreover  I  also 
observed  in  the  same  paper,  that  all  of  those  decoctions, 
upon  the  addition  of  a  small  portion  of  nitric  acid  and 
V  subsequent  evaporation,  became  converted  into  that  va- 
riety of  tanning  matter  which  is  produced  by  the  action 
of  nitric  acid  upon  carbonaceous  substances.  I  have 
since  extended  these  experiments,  and  shall  here  give  some 
account  of  them. 

1. 
Two  hundred  grains  of  the  fresh  peels  of  horse  ches- 
nuts  were  digested  for  about  12  hours  in  three  ounces  of  . 
distilled  water.     The  liquor  was  of  a  pale   brown,   and 
formed  a  slight  pale  brown  precipitate  when  solution  of 
isinglass  was  added  to  it. 

2. 
Two  hundred  grains  of  the  same  peels  were  moderately 
roasted,  and  being  afterwards  digested  with  three  ounces 
of  water,  formed  a  dark  brown  decoction,  which  was  not 
rendered  turbid  by  gelatine. 

1  The 
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3. 

&c  *on  an  arti'      Tlic  aboTc  mentioned  roasted  peels,  after  the  tormuuu 

ficial  •ubsiance  tion  of  the  preceding  experiment,   were  added  to  the  re- 

rartw  of^tanl  n^ain^'^T  of  (he  filtrated  liquor.     A  quarter  of  an  ounce 

ning  matter,     of  nitric  acid  was  poured  upon  the  whole,  which  wastbea 

digested  and  evaporated  to  dryness.     The  mass  was  after-r 

wards  infused  in  water,  and  a  dark  reddish- brown  liquid 

was  obtained,  which  copiously  precipitated  solution  of 

isinglass. 

4. 
Two  hundred  grains  of  horse  chesnuts,  from  which  the 
peels  employed  in  the  former  experiments  had  been  taken, 
were  bruised,  and  were  digested  with  three  ounces  of  wa- 
ter. The  liquor  was  turbid,  and  of  a  pale  red  colour. 
It  was  filtrated,  and  some  solution  of  isinglass  was  added, 
but  without  any  effect. 

5. 
Two  hundred  grains  of  the  same  horse  chesnuts  were 
moderately  roasted,  and  being  treated  as  ^bore  described 
with  water,  yielded  a  dark  brown  decoction  which  was 
not  rendered  turbid  by  isinglass. 

6. 
The  horse  chesnuts,  which  had  been  employed  in  the 
preceding  experiment  with  the  remaining  liquor,  were  di- 
gested with  a  quarter  of  an  ounce  of  nitric  acid  until  the 
whole  was  become  dry.  Water  was  then  poured  upon  it, 
was  digested,  and  a  dark  brown  liquid  was  formed,  which 
alTorded  a  considerable  precipitate  by  the  addition  of 
solution  of  isinglass. 

From  these  experiments  it  appears,  that  the  small  por- 
tion of  tannin  which  the  horse  chesnut  peels  originally 
contained,  was  destroyed  by  the  process  of  roasting ;  that 
the  brown  decoction  subsequently  obtained  from  the 
roasted  peels  and  from  the  horse  chesnuts,  did  not  act 
upon  gelatine;  but  that  these  were  speedily  conrerted 
into  the  artificial  tanning  substance,  by  the  addition  of  a 
'  small  portion  of  nitric  acid  and  subsequent  evaporation 
The  first  preparations  of  the  artificial  tanning  substance 
which  have  been  mentioned  in  the  former  Papers,  were 
made  from  coal  of  different  deseriptions  digested  with  ni- 
tric acid,  and  as  similar  products  have  been  obtained  by 
the  same  acid  from  various  decoctions  of  roasted  vegetsu 
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ble  substances,  ihere  cannot  be  any  doubt,  that  vegetable 
bodies  when  roasted,  jield  solutions  by  digestion  >n  ftc.  on  (be  ar 
water,  which  essentially  cunsiit  of  carbon  approaching  fit".'  sub' 
lo  the  state  of  coal,  alllioitgh  not  absolutely  converted  ,l^j"^ of 
Into  it,   for  if  so,  all  solubility  in  w;iter  would  cease.  ning.nuli 

Butcoal  is  apparcifily  nothing  more  than  carbon  oxi- 
dized to  a  certain  degree,  and  may  be  formed  by  the  hu- 
mid as  well  as  by  the  dry  way. 

Examples  have  been  already  stated  respecting  opera- 
tions in  which  sulphuric  acid  has  produced  (his  efTecl, 
but  the  same  likewise  appears  to  be  produced  with  some 
modifications,  whenever  regetable  matter  undergoes  the 
putrefacliTC  process ;  for  when  this  takes  place,  as  ia 
dunghills,  &c.  a  large  proportiDii  of  the  carbon  of  the  ori- 
ginal vegetable  subsUncas  appears  to  be  combined  with 
oxygen  suthcient  to  communicate  to  it  many  of  the  pro- 
perties of  coal,  whilst  the  compound  nevertheless  is  capa- 
ble of  bciog  dissolved  by  water  with  the  most  perfect 
feciiity. 

It  must  not  however  be  understood  that  by  this  process 
all  the  other  elementary  principles  are  separated,  so  that 
only  the  carbon  remains  combined  with  oxygen,  but 
merely,  that  the  other  principles  are  so  far  diminished, 
that  these,  namely,  carbon  and  oxygen,  predominate  in  a 
state  approaching  to  coal,  although  soluble  in  water. 

Such  l^olulions,  I  have  every  reason  to  believe,  are 
nearly  similar  to  those  afforded  by  vegetable  substances 
which  have  been  previously  roasted,  and  although  I  have 
examined  but  a  few  of  them,  yet  I  shall  relate  some  ex|ie- 
riments  which  1  have  lately  made  on  the  peels  of  walnuts. 

It  is  well  known  that  when  these  arc  kept  in  smaH' 
heaps  fora  short  time,  they  become  soft,  and  break  down 
into  a  black  mass,  which  all'ordsabrownish.blaek  liquor. 
On  these  I  therefore  made  the  following  experiments : 


1. 


:  become 


About  one  ounce  of  walnut  peels, 
soft  and  black,  was  digested  in  water. 

A  dark  brown  liquor  was  thus  formed,  and  being  fil- 
trated, was  examined  by  a  solution  of  iiioglass,  but  not 
uiy  apparent  effect  was  produced. 
2, 
On  an  equal  quantity  of  walnut  peels,  in  the  same  soft 
black 
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Wack  state,  a  small  portion  of  nitric  acid  was  (toured,  and 

^cc^  an  aiti^  *^^^  being  digested  for  about  fife  hours,  the  whole  was 

fidad  subfttance  evaporated  to  dryness.     The  residuum  was  of  a  browaisb 

«irtc/of  tan"  ^^^''^f^®  colour,  and  yielded  a  similar  coloured  solution  to 

ning  matter,     water  when  digested  with  it.  This  was  filtrated,  and  upon 

the  addition  of  solution  of  isinglass,  be<;ainc  turbid,  and 

deposited  a  tough  precipitate,  which  was  not  dissolved  by 

boiling  water. 

3. 
Another  portion  of  the  walnut  peels  was  moderately 
rousted,  and  was  then  digested  in  water ;  the  brown  solu- 
tion  was  filtrated,  and  formed  a  slight  precipitate  with 
gelatine. 

4. 
On  the  residuum  of  the  last  experiment,  a  small  quan* 
tity  of  nitric  acid  was  poured,  some  water  was  then  ad- 
ded, the  whole  was  digested  during  about  five  hours,  and 
until  it  became  perfectly  dry. 

Water  formed  with  this  a  brown  liquor,  which  yielded 
a  very  abundant  precipitate  by  the  addition  of  disboWed 
isinglass. 

Upon  these  experiments  wc  may  remark,  that  the  solu- 
tion ii\  the  first  instance  contained  carbon  in  a  state  ap. 
*  preaching  to  coal,  for  wlien  treated  y\  ith  nitric  acid  in 

the  second  experiment,  a  portion  (although  small)  was 
produced  of  the  same  tanning  substance  which  is  formed 
from  the  different  kinds  of  coal  by  nitric  arid. 

The  third  experiment  appears  to  shew,  that  a  small 
jquantity  of  a  substance  approaching  to  tannin  was  pro- 
duced by  the  simple  process  of  roasting ;  and  the  fourth 
experiment  corroborates  those  already  described,  in  whicli. 
the  artificial  tanning  matter  was  copiously  produced, 
.whenever  roasted  vegetable  substances  were  treated  with 
nitric  acid. 

In  respect  to  vegetable  substances,  especially  those 
which  contain  tannin,  I  shall  here  relate  a  few  other  ex- 
periments. 

It  has  been  remarked  in  my  second  Paper,  (p.  288,) 
that  the  tannin  of  galls  was  immediately  destroyed  by 
nitric  acid.  Since  that  time,  I  have  made  the  following 
additional  experiments : 

One 


/ 
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were     Eipenmcnta,    | 


One  hundred  gnins  of  gslls  reduced  to  powder  were 
ioriued  with  four  ouoces  of  waler,»ni!  partuf  Lbeiofusioii  ^'?''^" 
upon   tic  addition  of  solution   of  isinglass   ajfurdcd   (as  ha\Tiig[he cba- 
imial)  a  copious  prvcipilufi;  of  a  bronoish.ifhite  colour,  radcnof  tin- 

A  quarter  of  an  ounce  ot'  nitric  acid  was  added  to  one  " 
onnce  «f  thu  above  infusion,  which  (hen,  was  not  in  an/ 
alTi-'cted  by  Ibe  disiolied  isiuglass. 


One  hundred  grains  of  the  same  galls  were  slightly 
roasted,  and  being  di);estcd  with  four  ounces  of  wattrr, 
farmed  a  brown  liqnor,  which  was  filtrated. 

Solution  of  isinglass  was  then  added  to  a  part  of  the 
aboTe  liquor,  and  produced  a  prt.>ci  pitate  not  very  uniiks 
the  foniier,  but  much  leis  in  quantity. 

After  this,  a  quarter  of  an  ounce  of  nitric  acid  Wiis 
added  lo  one  ounce  oftfac  same  liquor,  and  some  dissolved 
isingloH  was  subsequently  poured  into  it,  by  which  it  wan 
rctadercd  turbid,  and  ii  small  portion  of  a  dark  brown 
precii»tate  was  produced,  resembling  that  which  is  com- 
monly afforded  by  tbearliiicial  tanning  substance. 
3. 
The  rcAi^nderof  the  above  mentioned  liquor,  with  the 
rp^dduum  of  the  roasted  galls,  were  digested  With  a  qnar. 
ler  of  an  ounce  of  nitric  acid  until  the  whole  had  become 
dry.  Water  w'aa  then  pounrd  upon  it,  and  furmeda  dark 
Irrolin  *oIutian,  which  yteldcd  a  copious  hroWn  precipi- 
tate by  (he  addition  of 'dissolved  islii^laiis. 

From  (hi-sc  <"iri>erimeiUi  on  galls  it  appears,  that  the 
natural  tannin  contained  in  dtem  is  destroyed  by  nitric 
ociil;  that  the  t.inn!n  is  also  diminished,  (and  I  may  add,) 
11  ultimately  d..-«lruyed  by  the  process  of  roasting;  that 
when  galls  lia>e  not  been  so  far  roasted  as  to  destroy  the 
wholeof  ttactannin,  then  the  remainder  of  thisseemtto 
lie  drstroyeil  by  the  addition  of  nitric  acid,  whilst  at  ihs 
same  timu  a^jnoall  portion  of  the  artifici.'il  tanning  sub- 
stance U  produced  ;  and  that  this  last  is  always  pluntirully 
afforded  by  roasted  gatis  when  digested  with  nilne  acid, 
similar  to  other  regclable  bodii»  when  thus  treated, 

These  reuiarkx  are  also  partly  confirmed  by  the  follow, 
ing  eiperiments  upon  oak  bark. 
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TANNING  MATTER,  &C. 
1. 

att.  Two  hundred  grains  of  oak  bark,  rciluccd  into  ycft 
^"^  small  fragmenes,  were  infused  in  about  four  ounceb  of 
cha- water,  after  which  the  infusion  was  exaniintnl  by  dis- 
^*""  solved  isinglass,  and  yielded  a  considiTable  precipitate. 

2. 
Two  hundred  grains  of  the  same  sort  of  bark  were 
sHghtiy  roasted,  and  afterwards  digested  in  water ;  a  much 
darker  coloured  liquor  was  obtained  than  in  the  former 
case;  but  although  it  aObrded  precipitates  by  the*^ addi- 
tion of  the  muriate  of  tin,  acetite  of  lead,  and  sulphate 
of  iron,  yd  not  the  smallest  ell'ect  was  produced  by  so- 
lution of  isinglass. 

3. 
Tlfc  residuum,  with  the  remaining  part  of  the  abore 
mentioned  liquor,  was  then  digested  with  a  small  portion 
of  nitric  acid ;  tliis  was  completely  evaporated,  and  a 
brown  solution  was  formed  by  water,  which  abundantly 
precipitated  gelatine. 

4. 
One  ounce  of  oak  bark,  reduced  into  very  small  frag* 
nients,  was  repeatedly  digested  in  different  portions  of 
water  until  the  whole  of  its  tannin  was  extracted.  The 
residuum  or  exhausted  bark  (as  it  is  called  by  the  tanners) 
was  dried,  and  was  afterwards  moderately  roasted.  It 
was  then  moistened  ^ith  diluted  nitric  acid,  which 
evaporated  in  a  heat  not  much  exceeding  300^  until  i 
bark  was  become  perfectly  dry.  This  was  digested 
water,  and  speedily  formed  a  yellowish-brown  liqu< 
which  abundantly  precipitated  gelatine. 

•    5. 

# 

ThaUnrk,  which  after  being  exhausted  of  its  r 
taftnin,  had  thns  afforded  the  artificial  tanning  sub 
was  repeatedly  treated  with  water  until  the  whole 
last  was  extracted.     The  bark  was  then  again 
roasted,  was  again  moistened  with  nitrio^  acid, 
gently  heated  and  dried  as  before.     Water  bein 
iA\  it  and  digested,  formed  a  brown  solution,  wli 
ously  precipitated  gelatine. 
1 


TAXXIXG   MATTER,   &C.  27 

6 

The  whole  of  the  artificial  tanninp  substance  was  ex-     Experiments, 

-tracted  by  different  portions  of  water,  and  the  remainder  ficTJ^substancc 

of  the  bark  thus  exhausted,  was  again  treated  in  the  man-  havingthc cha- 

ner  above  describtHl,  and    again  afforded  a   considerable  "^^^^^^  O'  ^"^" 

.  ning  matter. 

quantity  of  the  tanning  substance,  so  that  these  processes 

eTidently  might  have  been  continued  until  the  whole  of 

the  bark  had  been  converted  into  it. 

This  might  also  have  been  accomplished,  if  in  the  first 
Instance,  the  exhausted  bark  had  been  converted  into 
charcoal,  and  digested  in  nitric  acid,  as  described  in  my 
first  Paper ;  but  then,  the  effects  would  have  been  more 
slowly  produced,  and  much  more  nitric  acid  would  have 
been  consumed.  I  am  now  therefore  fully  convinced, 
not  only  by  the  results  of  the  experiments  related  in  this 
Paper;  but  also  by  many  others  which  it  would  have 
been  superfluous  to  have  stated,  that  the  most  speedy  and 
most  economical  of  all  the  processes  which  I  have  des- 
cribed, is  that  of  treating  roasted  vegetable  substances  in 
the  way  which  has  been  mentioned,  and  considering  that 
all  refuse  vegetable  matter  may  be  thus  converted  into  a 
tanning  substance  by  means  the  most  simple,  and  without 
any  expensive  apparatus,  I  cannot  help  entertaining  much 
hope,  that  eventually  this  discovery  will  be  productive  of 
some  real  public  advantage, 

^  V. 

In  my  first  Paper  I  have  remarked,  that  I  suspected 
the  tannin  of  the  peat  moors  to  have  been  produced  du- 
ring the  imperfect  carbonization  of  the  original  vegetable 
substances.  Whether  this  has  been  the  case,  or  whether 
the  tannin  has  at  times  been  afforded  by  Jieath  and  other 
vegetables  growing  upon  or  near  the  peat,  still  appears  to 
me  to  be  uncertain  ;  but  whatever  may  be  the  origin,  I 
never  have  yet  be^jn  able  to  detect  any  tanning  substance 
in  peat,  although  I  have  examined  a  considerable  number 
of  varieties,  some  from  Berkshire,  and  many  from  Lanca- 
shire, which  were  obligingly  sent  to  me  for  this  purpose 
by  my  friend  John  Walker,  Esq.  F.  R.  S.  Mr.  Jame- 
son has  also  made  the  same  observation,'*^  so  that  thei*e 

•  An  Outline  of  the  Mineralogy  of  the  Shetland  Ishuids,  See, 
tvo.  edition,  p.  174* 

E  2  cannot 
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Expenmtni»,^*'^^^t  be  any  doubt  (whatever  the  origin  of  thetannini^ 
&c.  cKv  an  sin\«  matter  may  hare  been)  that  it  has  speedily  been  extracted 
h^n  "^th^chlt  *"^  drained  from  the  substances  which  first  contained  it. 
raccers  of  tan-  This  eti'ect  is  a  natural  consequence  of  the  great  facility 
niDgm^ter.  i^rith  which  tannin  is  dissoWed  by  water,  and  extends  even 
to  the  most  solid  vegetable  bodies ;  I  shall  here  give  an 
example. 

In  the  Philosophical  Transactions  for  1799,  Dr.  Cor* 
BEA  OE  Serra  has  given  an  account  of  a  submarine  forest 
at  Sutton,  on  the  coast  of  Lincolnshire,  where  submerged 
vegetables  are  found  in  great  abundance,  including  trees 
of  different  descriptions,  especially  birch,  fir,  and  oak. 
At  the  time  when  I  was  engaged  in  those  experiments  on 
the  Bovcy  coal,  and  other  substances  of  a  similar  nature^ 
which  have  been  printed  in  the  Philosophical  Ttansactioni 
for  1804,  Sir  Joseph  Banks  had  the  goodne^  to  send  me 
a  piece  of  the  oak^  which  was  perfect  in  all  of  its  vegeta* 
ble  characters,  and  did  not  appear  to  have  suffered  any 
change  excepting,  that  it  was  harder,  and  of  a  darker  co- 
lour than  recent  oak  wood.  From  some  experiments 
which  I  then  made,  I  found,  that  after  incineration  i* 
afforded  potash,  similar  to  tlic  recent  wood,  and  contrary 
to  substances  like  the  Bov^y  coal,  which  retain  the  vege- 
table external  characters,  although  imperfectly  converted 
into  coal*. 

In  the  course  of  my  experiments  on  tannin,  I  reduced 
about  an  ounce  of  this  submerged  oak  into  shavings,  and 
digested  them'  in  water.  A  brown  decoction  was  formed^ 
which  with  muriate  of  tin  afforded  a  pale  brown  precipi- 
tate ;  with  acetite  of  lead,  a  precipitate  of  a  deeper  brown ; 
with  sulphate  of  iron,  a  copious  brownish-black  pi'ecipU 
tate ;  but  with  solution  of  isinglass  not  any  effect  was 
produced. 

The  tannin  of  this  oak  wood,  had  therefore  either  been 
separated  by  solution,  or  had  been  decomposed  ;  so  that 
the  only  substance  which  remained  capable  of  being  dis« 
solved  by  water,  was  the  extractive  matter.  This  last,  in 
the  present  case  was  most  probably  the  original  extractive 
matter  of  the  oak,  but  in  some  other  instances,  (such^^ 
for  example,  as  that  which  was  found  in  the  alder  leaves 

*  PhiL  Traai.  for  1804,  p.  399, 

contiuned 
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coAtaiDcd  in  the  Iceland  schistus.*)  I  am  much  inclined    Eiperimcou, 
tobelieTe,  that  an  extractive  substance  of  secondary  for-  ^•J*"  »narti- 
Biation,  if  I  may  be  permitted  to  employ  such  a  term,  is  having  thecha- 
produced  during  the  process  of  carbonization.     If  a  sub-  r^cr»  of  tan- 
stance,  therefore,  so  compact  and  solid  as  oak  timber  can  *""*"* 
by  long  submersion,  be  deprived  of  its  tannin,  it  naturally 
follows  that  the  same  eLcct  must  be  more  speedily  pro- 
duced by  the  action  of  water  on  the  smaller  vegetable  bo-      * 
dies,  which  present  an  extensive  surface,  and  also  on 
porons  and  bibulous  substances  such  as  peat. 

But  although  peat,  as  I  have  already  observed,  does 

not  contain  any  tannin,  yet  the  imperfect  carbonization 

which  it  has  undergone,  renders  it  like  the  roasted  lig. 

I  neons  bodies,  peculiarly  susceptible  of  being  converted 

into  the  artificial  tanning  substance  when  exposed  to  the 

action  of  nitric  acid.     It  would  be  useless  to  enter  into  a 

I  detail  of  the  different  experiments  which  I  have  made 

^  upon  it,  as  they  were  similar  to  those  already  related,  and 

I  shall  therefore  only  here  state,  that  when  seven  ounces 

of  well  dried  peat  had  been  twice  moistened,  and  digested 

with  diluted  nitric  acid,  (to  the  amount  of  rather  more 

than  two  ounces,)  and  subsequently  dried,  I  obtained  by 

'^        water  a  solution  of  the  artificial  tanning  substance,  which 

i         when  evaporated  to  dryness  weighed  two  ounces.     I  am 

convinced,  that  much  more  might  have  been  obtained 

1  from  the  residuum  of  the  peat,  had  I  thought  proper  to 

have  repeated  the  operation ;  and  I  am  also  certain,  that 

less  nitric  acid  would  have  been  sufficient,  had  the  process 

been  conducted  in  close  vessels,  and  with  other  economic 

fcal  precautions,  which  at  that  time,  were  for  the  sake  of 
expedition  and  convenience  omitted. 

S  VI. 
It  has  been  generally  stated,  even  by  modern  chemists, 
that  the  acids  act  but  little,  if  at  all,  upon  resinous  sub* 
stances. 

The  contrary  has  however  been  proved,  not  only  in  tho 
three  Papers  upon  the  present  subject,  but  also  in  some 
others  which  I  have  formerly  had  the  honour  to  lay  bo* 
fore  this  learned  society. 

In  my  experiments  on  lac,  printed  in  the  PbiU  Trans, 

•  PhiL  Trans,  for  1806,  p.  391. 

for 
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ExpenmciviM  tor  1804,  p.  208,   I  haie  particularly  endeavoured  to 
ficial  substance  ^^^cw,  bow  powerfully  the  acetic  acid  acts  upon  resin^ 
having  the  cha- gluten,  andsome  other  substances  ;  so  that  it  may  justly 
ning  matter.  '  ^^  regarded,  as  a  valuable  agent  in  the  chemical  analpii 
of  vegetable  bodies.     In  this  point  of  jiew,  it  is  as  a  sol. 
vent  to  be  the  more  highly  appreciated,  because  it  appears 
to  dissolve'the  resins,  &c.  without  afiecting  their  respect- 
ive qualities,  and  thus  by  proper  precipitants,  these  sub. 
stances  may  be  separated  from  it  pure  and  unaltered. 

I  am  induced  therefore  to  consider  acetic  acid  to  be  ih% 
true  acid  solvent  of  the  resinous  substances,  as  it  dissolves 
them  speedily,  without  producing  any  apparent  subse. 
qucnt  change  in  their  natural  properties. 

Sulphuric  acid  also,  almost  immediately  dissolves  the 
resins,  balsams,  &c,  and  forms  transparent  brown  or 
sometimes  crimson  solutions,  the  latter  colour  being  most 
commonly  characteristic  of  the  balsams. 

These  solutions,  however,  are  diflfcrent  from  those  made 
in  the  acetic  acid,  by  not  being  permanent,  for  from  the 
moment  when  the  solution  is  completed,  progressive  al- 
terations appear  to  be  produced  in  the  body  which  is 
dissolved  ;  thus  turpentine  is  almost  immediately  cohvert. 
ed  into  resin,  then  into  the  third  variety  of  the  tanning 
substance,  and  lastly  into  coal. 

Without  being  under  the  necessity  of  adducing  other 
examples,  we  may  therefore  state  sulphuric  acid-to  be  a 
solvent  of  the  resinous  substances,  but  which  continues 
afterwards  to  act  on  their  principles,  so  as  to  decompose 
them,  coal  being  the  ultimate  product. 

Nitric  acid,  as  I  have  shewn  in  the  course  of  these  Pa. 
pers,  and  likewise  on  some  former  occasions,  dissolves  the 
resins,  but  the  progress  of  its  effects  seems  to  be  converse- 
ly that  of  sulphuric  acid ;  in  the  latter  case,  solution 
precedes  decomposition  ;  but  when  nitric  acid  is  em. 
ployed,  decomposition  to  a  certain  degree  precedes  solu- 
tion ;  for  it  at  first  converts  the  renins  into  a  pale  orange 
'  coloured  brittle  porous  substance,  then  into  a  product, 
which  apparently  possesses  the  intermediate  characters  of 
vegetable  extractive  matter  and  of  resin,  and  lastly,  this 
.  is  converted  into  the  first  variety  of  the  tanning  substance, 
beyond  which  I  have  not  been  able  to  effect  any  cbange. 

As 
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have  already  been  appealed  to  by  either  party  hart  rc- 

deiTcd  difllBrent  interprctafions  from  their  opponents^  aU 

thoDgh  the  facts  were  admitted. 
The  Ncwtoni-  M^  object  in  the  present  lecture  is  to  consider  which  of 
*f  the'tkTd^"  *^^^  opinions  respecting  the  force  exerted  by  moTing  bo- 
law  of  motion  ^^^  ^^  °^os^  Conformable  to  the  usual  meaning  of  that 
is  not  contrary  word,  and  to  shew  that  the  explanation  giten  by  New- 
of  Leibnitz.     ^^^  ^^  *^®  third  Iftw  of  motion  is  in  no  respect  favour- 

able  to  those  who  in  their  view  of  this  question  have  been 

called  NEWTONIANS. 

If  bodies  were  made  to  act  upon  each  other  under  the 

circumstances  which  I  am  about  to  describe,  the  leading 

phxnolncha  Would  occur,  which  afford  the  grounds  of 

reasoning  on  either  side. 

Statement  of     Let  a  ball' of  clay  or  of  any  other  soTt  and  wholly  in- 

the  leading      elastic  substance  be  suspended  at  rest,  but  free  to  moYC  in 

any  direction  with  the  slightest  impulse ;  and  let  there  be 

two  pegs  similar  and  equal  in    every   respect    inserted 

sKghtly  into  its  opposite  sides.     Let  there  be  also  two 

other  bodies,  A  and  B,  of  any  magnitude,  which  are  to 

each  other  in  the  pi'oporflon.of  2  to  1 ;  suspended  in  such 

a  positio'h,  that  when  perfectly  at  rest  they  shall  be  in 

contact  with  the  extremities  of  the  opposite  pegs  witJiout 

pressring  against  them.     Now  if  thest  bodies  were  made  to 

swing  with  motionsr  so  adapted  that  iu  falling  from  heights 

in'  die  proportion  of  1  to  4  they  ihlght  strike  at  the  same 

iifstant  against  the  pegs  opposite  to  them,  the  ball  of  clay 

would  not  bo  moved  fi'om  its  place  to  either  side ;  never. 

theless  the  peg  impelled  by  the  smaller  body  B,  which  has 

the  double  velocity,  would  be  found  to  have  penetrated 

twice  as  far  as  the  peg  impelled  by  A. 

it  is  unnecessary  to  make  the  experiment  precisely  as 

htfre  stated,  since  the  results  are  admitted  as  facts  by  both 

pstrties ;  but  uponthe<$e  facts  they  reason  differently. 

Inferencei  con-      ^®  ^^^  observing  tfiit  the  ball  of  clay  remains  un- 

ceming   the     moved,  considers  the  proof  indisputable  that  the  action 

Sli^^  by'eadi"  ^^  t^^'body  A  is  equal  to  that  of  B,  and  that  their  forces 

party.  '  are  properly  measured  by  their  momenta,  which  are  equal, 

because  their  felotitles  are  in  the  simple  inverse  ratio  of 

the  bodies.     Their  opponents  think  it  equally  proved  by 

tl\e  unequal  depths^  to  which  the  pegs  have  penetrated,  that 

th« 
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the  causes  of  these  qfifects  arc  unequal,  as  they  find  to  be 
the  case  in  their  estimation  of  the  forces  by  the  squares  of 
the  velocities. 

One  party  is  satisfied  that  equal  momenta  can  resist 
equal  pressures  during  the  same  time;  the  other  party 
attend  to  the  spaces  through  which  the  same  moving  force 
is  exerted,  and  finding  them  in  the  proportion  of  %to  1, 
are  convinced  that  the  vis  viva  of  a  body  in  motion  is 
justly  estimated  by  its  magnitude  and  the  square  of  its  ^ 
velocity  jointly. 

The  former  conception  of  a  quantity  dependent  on  the  In  theonecon«< 
continuance  of  a  given  vis  matrix  for  a  certain  time  may  "deration  the 
have  its  use,  ^hen  correctly  applied,  in  certain  philoso-  jg  attended  tot 
phical  considerations  ;  but  the  latter  idea  of  a  quantity  in  the  other 
resulting  from  the  same  force  exerted  through  a  determi-  workTcrform^ 
nate  space  is  of  greater  pr;ictical  utility,  as  it  occurs  daily  ed.  —  Tbis   is 

in  the  usual  occupations  of  men;  siiuv  any  quantity  of  P*"**^^*""/, 

y   -1  y         more  uiefub 

work  performed  is  always  appreciated  by  the  extent  of 
etfect  resulting  from  their  exertions ;  for  it  is  welt  known, 
that  the  raiding  any  great  weight  40  feci  would  require 
4  times  as  much  labour  as  would  be  required  to  raise  an 
equal  weight  to^he  height  of  10  feet,  and  that  in  its  slow 
descent  the  former  would  produce  4  times  the  effect  of 
the  latter  in  continuing  the  motion  of  any  kind  of  ma« 
chine.  Moreover,  if  the  weights  so  raised  were  suffered 
to  fall  freely  through  the  heights  that  have  been  ascended 
by  means  of  4  and  1  minute^s  labour,  the  velocities  ac- 
quired would  be  to  the  ratio  of  S  to  1,  and  the  squares 
of  the  velocities  in  proportion  to  the  quantities  of  labour 
from  which  they  originated,  or  as  4  to  I ;  and  if  the' 
forces  acquired  by  their  descent  were  employed  in  driving 
piles,  their  more  sudden  effects  produced  would  be  found  , 

to  be  in  that  same  ratio- 

This  species  of  force  has  been,  first  by  Bkrnouilli  It  has  been 
and  afterwards  by  Smp.atox,  very  aptly  denominated  me-  ^^^^^^  mecht^ 
chanic  force;  and  when  by  force  of  percussion  is  meant 
the  quantity  of  mechanic  force  possessed  by  a  body  in 
motion,  to  be  estimated  by  its  quantity  of  meehanie  ef- 
feet,  I  apprehend  it  cannot  be  controverted  that  it  is  in 
proportion  to  the  magnitude  of  the  body  and  to  the 
square  of  its  velocity  jointly. 

Vol.  XV.— Skpt.  1806.  F  But 
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madttno^^kcre  **^*  o^  t^»»s  quantitj  of  force  Neuton  no  where  treats, 
treated  of  by  ^nd  has  accordingly  gi?ea  no  dofiuition  of  it.  If,  after 
defining  what  he  meant  by  the  quantitas  accelerai/iXj 
and  quantiias  moirixy  he  had  had  occasion  to  convey  an 
equally  distinct  idea  of  the  quantitas  mcchanica  resulting 
from  the  continued  action  of  any  force,  he  might,  not 
improbably,  have  proceeded  conformably  to  the  delinitioQ 
given  by  Smeatox,  and  have  added 

quantitas.  mechanica  est  mensura  proportionally 

fipatio  per  quod  data  vis  motrix  excrcctur ; 

or,  if  speaking  with  reference  to  the  accumulated  energy 

communicated  to  a  body  in  motion, 

proportional  is  quadrato  velocitatis  quam  in    dato. 

corpore  generat. 

But,  if  we  attend  to  the  words  of  his  preface  to  the 
first  edition  of  his  Principia^  he  evidently  had  no  need  of 
siQcha  definition; 

^^  Nos  autem  non  artibus  sed  philosopliia;  eonsulentes, 
^^  deque  potentiis  non  manualibus  sed  naturalibus  scri* 
*'  bentes,"  &c. 

And  again,  nearly  to  the  same  effect  in  the  Scholium^ 
which  follows  the  laws  of  motion,  '^  Caeterum  mcchan^i- 
''  cam  tractarenon  est  hujusinstituti.'* 
Newton  tpealu      jn  ^he  third  law  of  motion  he  has  on  the  contrary  been 
not  4tf  perc'us-  supposed  to  speak  of  this  force  from  an  ambiguity  in  the 
sion.  signification  of  the  words  actio  and  reactio,     Y^y  these^ 

however,  Newton  certainly  meant  a  mere  vis  motrix  or 
pressure,  as  he  himself  explains  them.  "  Quicquid  pre. 
^^  mit  vol  trahit  alterum,  tantundcm  ab  eo  premitur  vel 
^^  trahitur.  S^  quis  lapidem  digito  premit,  premitur  et 
''  hujus  digitus  a  lapide,"  &c.  The  same  meaning  is 
equally  evident  from  his  demonstration  of  the  third  corol- 
lary to  the  laws,  in  which  he  asserts  that  the  quantitas 
mot  its  of  two  or  more  bodies  estimated  in  any  given  di- 
rection  is  not  altered  by  their  action  upon  each  other. 
The  demonstration  begins  thus  : 

''  Etenim  actio  eique  contraria  reactio  a?quale8  sunt 
<^  per  legem  tertiam,  ideoque  per  legem  secundam  aiqua* 
<^  les  in  motibus  efficient  mutationes  versus  contrarias 
''  partes."  Now,  if  he  had  considered  the  third  law  as 
implying  equality  of  more  than  mere  moving  forces,  there 

could 
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conJd  have  been  no  occasion  to  refer  to  the  second  faify 

with  a  view  thence  to  deduce  the  equality  of  momenta 

produced. 

Some  authors  however  have  interpreted  the  third  !aw  A  more  eom^ 

differenHy,  and  acronlindy  havi^  expressed  a  difiicuttv  in  P"cx  conwdCTa- 

•"  ^ -^  •  -        tion  of  tjie 

comprehending  the  simplt^  ilhistratioa  given  by  Newtok.  third UW. 

When  they  sity  tiiat  action  Is  oijual  to  reaction,  they  mean 
not  only  that  the  instantaneous  intensity  of  the  moving 
forces,  ori)ressure3  opposed  to  each  other,  are  necessa- 
rily equal,  but  conceive  also  a  specii^  of  accumulated 
force  residing  in  a  mo?inir  body,  which  is  capable  of  re- 
sisting  pressure  duriui;  a /////e  that  is  proportional  io  its 
momentum  or  quantitas  motus. 

If  it  be  of  any  real  utility  to  give  the  name  of  force  to 
this  complex  idea  of  vh-  matrix  extended  through  t>me^ 
as  well  as  that  of  momentum  to  its  efl'ects  when  unre- 
sisted, it  would  be  requisite  to  distinguish  this  force 
always  by  some  such  appellation  as  mo;;/r/i/r// force;  for 
it  is  to  be  apprehended  that  for  want  of  this  distinction 
many  writers  themselves,  and  it  is  certain  that  many 
readers  of  disquisitions  on  this  subject  have  confounded 
and  compared  together  vis  motrix^  momentum^  and  vis 
tnechanica :  quantities,  that  are  all  of  them  totally  dissi- 
milar,  and  bear  no  more  comparison  to  each  other,  than 
lines  to  surfaces,  or  surfaces  to  solids. 

In  practical  mechanics,  however,  it  is  at  least  very  The  momen- 

rarely  that  the  momentum  of  bodies  is  in  any  degree  an  ?*"*,  5*^  bodje* 

.  ^  . .         .  1  .      *  /.,.'*  >icldoin  to  be 

object  of  consideration:  the  strength  of  machinery  being  considered    in 

in  every  case  to  be  adapted  to  the  quanlitas  matrix^  and  P«^  ctical    mc- 
the  extent  and  value  of  the  clTecttobe  produced  depends 
ing  upon  the  quuntitas  mechanica  of  the  force  applied,  or 
in  other  words  to  the  space  through  which  a  given  vis 
motrix  is  exerted. 

The  comparative  velocities  given  by  different  quantities     Smcaton  lia» 
of  mechanic  force  to  bodies  of  equal  or  unequal  roagni-  mechanic  force, 
tude.  have  been  so  distinctly  treated  of  by  Sm  baton,  in  a 
series  of  most  direct  experiments*,  that  it   would  be  a 
needless  waste  of  time  to  reconsider  them  in   this  place. 
So  also,  on  the  contrary,  the  quantities  of  extended  mc« 

•  Phil.  Trans.  Vol.  LXVI.  450. 

F  2  chanic 


36  ^^   PERCUSSION. 

cbanic  effect  producible  by  bodies  mofing  with  d 
quantities  of  impetus  baye  been  as  clearly  traced 
same  accurate" experimentalist*. 
Farther  consi*      But  there  is  one  view,  in  which  the  comparative' 

derations  re-    ^^  impact  of  different  bodies  was  not  CAamincd  b>^ 
•pecuof  forces. 

TON,  and  it  may  be  worth  while  to  shew  that  w^„ 

whole  energy  of  a  body  A  is  employed   without  /cr 

gifing  velocity  to  a  second  body  B,  the  impetus  whi 

receives  is  in  all  cases  equal  to  that  of  A,  and^  the 

transferred  to  B,  or  by  it  to  any   third  body  C,  (i( 

communicated  without  loss,  and  duly  estimated  as  a 

chanic  force,)  is  always  equal  to  tliat  from  which  il 

ginated. 

Ai  the  simplest  case  of  entire   transfer,  (lie   ha 

may  be  supposed  to  act  upon  B  in  a  direct  line  thr 

the  medium  of  a  light  spring,  so  contrived  that  thes] 

is  prevented  by  a  ratchet  from  returning  in  the  dire 

towards  A,  but  expands  again  entirely  in  the  dire 

towards  B,  and  by  that  means  exerts   the  whole 

which  had  been  wound  up  by  the  action  of  A,  in  g 

motion  to  B  alone.     In  this  case,  since  the  moving 

of  the  spring  is  the  same  upon  each  of  the   bodies 

accelerating  force  acting  upon  B  at  each  point  is  t 

retarding  force  opposed  to  A  at  the  corresponding  p 

in  the  reciprocal  ratio  of  the  bodies,  and  the  squar 

the  velocities  produced    and  destroyed     by   its    a 

through  a  given   space  M'ill  consequently  be  in  that 

ratio.     The  momentum,  which  is  in  the  simple  rccip 

ratio  of  the  bodies,   might  conse(|ucnt[y  be  increas 

pleasure   by   the  means    proposed,-  in  the    subdnp 

ratio  of  the  bodies  employed  ;  and  if  momentum  we 

efficient  force  capable  of  reproducing  itself,  and  of  ■ 

coming  friction  in  proportion  to  its  estimated  magni 

the  additional  force  acquired  by  such  a  means  of  incr 

might  be  employed  for  counteracting  the  usual  resista 

pud    perpetual    motion   would   be  easily    etfected. 

^iucc  the  iwpcfrtfi  remains  unaltered,  it    is  evident 

the  utmost  which  the  body  B  could  vifect  in  return  m 

J^e  the  reproduction  of  A's  velocity,  apd  restitution 

r  Phil.  Trans.' Vo|.LXXn.  337. 
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entire  mechanic  force  neither  increased  nor  diminished,  consi^erattont 
excepting  by  the  necessary  imperfection  of  machinery,  respecting  mc- 
The  possibility  of  perpetual  motion  is  consequently  in-  ^^^^^^  ^""^^ 
consistent  with  those  principles  which  measure  the  quan. 
tity  of  force  by  the  quantity  of  its  extended  eilect)  or  by 
the  square  of  the  velocity  which  it  can  produce. 

In  estimating  the  utmost  effect  which  one  body  can 
produce  upon  another  at  rest,  the  same  result  is  obtained 
by  employing  impetus  as  ascensional  force, ,  according  to 
IIuYGENs;  for  if  the  body  A  were  allowed  to  ascend  to 
the  height  due  to  its  velocity,  and  if  by  any  simple  me* 
chanical  contrivance  of  a  lever  or  otherwise  the  body  B 
were  to  be  raised  by  the  descent  of  A,  it  is  well  known 
that  the  heights  of  ascent  would  be  reciprocally  as  the 
bodies;  and  consequently  that  the  square  of  the  velocity 
to  be  acquired  by  free  descent  of  B  would  be  in  that 
ratio,  and  the  quantity  of  mechanic  force  would  be  pre* 
served  as  before  unaltered. 

It  may  be  of  use  also  to  consider  another  application 
of  the  same  energy,  and  to  shew  more  generally  that  the 
same  quantity  of  total  effect  would  be  the  consequence 
not  only  of  direct  action  of  bodies  upon  each  other,  but 
also  of  their  indirect  action  through  the  medium  of  any 
mechanical  advantage  or  disadvantage ;  although  the  time 
of  action  might  by  that  means  be  increased  or  decreased  ^ 

in  any  desired  proportion.  For  instance,  if  the  body 
supposed  to  be  in  motion  were  to  act  by  means  of  a  lever 
upon  a  spring  placed  at  a  certain  distance  from  the  centre 
of  motion,  the  retarding  force  opposed  to  it  would  be 
inversely  as  the  distance  of  the  body  from  the  centre ; 
and  since  the  space  through  which  the  body  would  move 
to  lose  its  whole  velocity  would  be  reciprocally  as  the  re- 
tarding force,  the  angular  motion  of  the  lever  and  space 
through  which  the  spring  must  bend,  would  be  the  same, 
at  whatever  point  of  the  lever  the  body  acted.  And 
conversely,  the  reaction  of  the  spring  upon  any  other 
body  B,  would  in  all  positions  communicate  to  it  the 
same  velocity. 

It  may  be  remarked,  however,  that  the  times  in  which 
these  total  efl'ects  are  produced  may  be  varied  at  pleasure 
p  proportion  to  the  distances  at  which  the  bodies  are 

placed 
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Consider.' lions  P^*^^  ^""^"^  *^^  cenitc  of  motion  ;  and  it  shoaTd  hot  paiil 

respecting  me-  unob'^erT«d  that,  although  the  intensity  of  any  vr>  mi>/fil 

chamc  force,     jg  incrcai  \i  by  bring  placed  at  what  is  called  a  mechanicd 

ailrantage,  yet  on  the  contrary,  any  quantity  ofmechanic 

iorce  i-  not  liable  to eithtr  increase  or  diminution  by  any 

such  variation  in  the  mode  of  its  application. 

Since  we  can  by  means  of  any  mciJianic  force  consist, 
ing  of  a  vis  motrix  exerted  through  a  given  space^  g\H  ' 
motion  to  a  body  for  the  purpose  of  employing  its  imipt^ 
tus  for  the  production  of  any  sudden  eflfect,  or  can,  oa 
the  contrary,  occasion  a  moving  body  to  ascend,  and  , 
thus  resolve  its  impetus  into  a  moving  force  ready  to  exert 
itself  through  a  determinate  space  of  descent,  and  capa- 
ble of  producing  precisely  the  same  quantity  of  mechanic 
effect  as  before,  the  force  depending  on  impetus  may 
JQStly  be  said  to  be  of  the  same  kind  as  any  other  mecha- 
nic force,  and  they  may  be  strictly  compared  as  to 
quantity. 

In  this  manner  we  may  even  compare  the  force  of  a 
body  in  motion  to  the  same  kind  of  force  contained  in  a 
given  quantity  of  gunpowder,  and  may  say  that  we  bate 
the  same  quantity  of  mechanic  force  at  command  whether 
we  have  lib.  of  powder,  which  by  its  expansion  coald 
give  to  1  ton  weight  a  velocity  sufficient  to  raise  it  throagfi 
40  feet,  or  the  weight  actually  raised  to  that  height  and 
ready  to  be  let  down  gradually,  or  the  same  weight  pos- 
sessing its  original  velocity  to  be  employed  in  any  sudden 
exertion. 

Wy  making  use  of  the  same  measure  as  in  the  former 
rasrs,  a  distinct  expression  is  likenisc  obtained  for  the 
quantify  of  mechanic  force  given  to  a  steam-engine  by 
any  quantity  of  coafs ;  and  we  are  enabled  to  make  a 
comparison  of  its  elfect  with  the  quantity  of  work  that 
one  or  more  horses  may  have  performed  in  a  day,  each 
bring  evpresscd  by  the  space  through  which  a  given  mov- 
ing force  is  exertcnl.  In  the  case  of  animal  exertion  how- 
ever, considerable  uncertainty  always  prevails  in  conse- 
quence of  the  unequal  powers  of  animals  of  the  same 
species,  and  varying  vigour  of  the  same  animal.  The 
information  which  I  have  received  in  reply  to  inqniries 
jrespertiiiff  the  weights  raised  in   one  hour  by  horses  in 

.    different 
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I  have  reason  to  conclude  that  both  yourself  and  Dr. 

Franklin  are  swimmers,  although  by  your  own  confessioa 

you  cannot  be  a  very  adept  diver ;  you  could  not  at  thft 

time  however,  when  you  vainly  endeavoured  to  regaia 

your  silver  buckle,  shining  as  the  substance  was,  in  four 

feet  water. 

Conjecture        I  believe  that  very  studious  and  scientific  men  do  often* 

^^*5  Yf'  ^'  **  times  in  their  studies,  hit  upon  some  fanciful  theoretic^ 

misled  by  fancy 

in   concluding  point,  upon  which  they  build,  without  that  solid  base. 

'that  they  can-  which  their  own  knowledge  would  easily  discover,  were 

they  to  consult  it. 

Comph'mcot-      I  ought,  I  am  well  aware,  to  beg  pardon  when  I  pre* 

ary  apology,     suraed  to  differ  from  a  maa  so  learned  and  of  such  eminent 

abilities  as  yourself;  and  were  it  a  point  of  theory,  which 

depended  on  the  mind's  eye,  I  should,  if  I  did  not  see  the 

subject  in  the  same  light  as  yourself,  impute  it  to  a  mental 

opthalmia  on  my   part,   and  not  think  of  offering  an 

The  author  opinion  in  opposition  to  yours.     But  in  this  case,  I  can* 

can  see  very   ^^^  ^^^P  thinking  there  must  be  some  essential  difference 

well  under  wa-  in  the  formation  of  the  crystaline  humour  of  your  eyes, 

or  in  the  body  of  the  waters  wherein  you  have  tried  your 

experiments  ;  for  I  have  frequently  dived,  not  in  the  In* 

dies,  but  no  farther  off  than  Eton,  in  the  Thames,  in  water 

from  six  to  ten  feet  deep,  for  things  thrown  down  to  the 

'bottom  for  the  very  purpose  of  diving  to  bring  them  out 

again,  and  have  done  it  with  success;   and  my  schooU 

fellows  doing  the  same,  I  could  not  suppose  the  property 

of  seeing  under  water,  was  peculiar  to  myself;  but  as  I 

was  never  very  fond  of  diving  much,  1  have  not  of  late 

practised  it,   yet  doubt  not  I  could  do  the  same  thing 

were  I  now  to  try. 

I  trust  you  will  excuse  me  for  the  liberty  I  have  taken 
in  thus  troubling  you;  but  I  did  not  thiuk  it  right  that  an 
error  should  go  forth  to  the  world,'  under  the  sanction  of 
a  name  that  carries  with  it  such  weight. 

I  am.  Sir, 
^yith  the  greatest  respect, 

Your  very  obedient  servant, 
A  DIVER. 
P.  S.  If  you  should  be  satisfied  of  the  above  mistake,  I 
hope  you  will  mention  it  in  your  next  number. 
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\ca&^  scYcrat  small  matters  adhering  to  the  egg  and  an 
air  bubble  of  one  twentieth  of  an  inch  diameter,   which 
adhered  to  the  biickh?. 
TW  eye    saw      ^^'e  all  remarked  that  the  appearance  under  water,  to 
best  at  first  im-  the  nuked  eye,  became  loss  distinct  after  the  eye  bad  been 
a  second  or  two  under  ihct  water  than  at  first.     I  do  not 
apprehend  why  this  should  be  the  case. 
Conclusion        I'^rom  the  preceding  facts  as  well  as  from  optical  con- 
that  the  human  siderations,  it  appears  to  be  established  that  men  and 
S^^gStsrobccti  probably  all  animals  which  live  i?i  the  air,  arc  incapable  of 
uDdcr  water,     varying  the  adjustment  of  the  eye,  so  as  to  distinguish 
objects,  with  even  a  very  small  degree  of  precision,  at  a 
very  remarkable  distance  from  thai  organ  immersed  in 
water.     Instead  however  of  reasoning,  as  my  correspon- 
dent has  done  in  his  fourth  paragraph,  I  am  disposed  to 
question    whether    a   farther  enquiry   into    the    facts, 
with  different  individuals,  might  not  shew  that  some  per- 
sons may  be  capalile  of  altering  the  form  of  their  eyes 
enough  to  see  imperfectly  in.  the  situation  we  have  been 
contemplating  ;  but  1  must  confess  that  I  do  not  incline 
to  that  opinion. 
Another  in-      Since  I  wrote  the  paper  in  my  last,  I  have  heard  of 
•tancc  of  a  per- another  well  authenticated  instance  of  a  man  who  had 
i^j  ^j  jjjjjg"*^  never  attempted  to  swim,  but  who,  on  the  occasion  of 
having  fallen  from  a  barge  into  the  Thames,  supported, 
himself  for  a  considerable  time   by   striking  his  hands 
downward>  alternately,  until  a  boat,  for  which  he  loudly 
called,  came  to  his  a.^sistance. 
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lliiffojy  of  (he  Dcvclopcmcnt  of  the  Intellect  and  Moral 
Conduct  of  an  Infant  during  the  first  Deceive  Datfs  of 
its  Exiib'.nce.     In  a  Letter  from  R»  B. 

To  IVlr.  XiciioLsoN.  * 
Sin, 

Introduction  ®  IX  years  ago  I  communicated  to  a  respectable  periodical 

to  thii  memoir*  publication,  a  register  of  the  moral  conduct  of  an  infant  for 

the  tir^^  twelve  days  of  its  existence.    That  w^ork  was  soon 

a  Iter  wards  discontinued,  which  prevented  my  communica- 

1  ting 
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ting  any  farther  contlouatipn  of  an  history  which  seems 
calculated  to  give  inBtruction  to  n»any  of  those  whose  ro- 
searches  have  been  directed  towards  the  habits  and  pro- 
gress of  the  human  mind.  From,  the  very  moderate  suc- 
cess of  the  work  alluded  to  (which  was  not  calculated  far 
the  million)  I  consider  my  memoir  as  yet  unpublished. 
If,  Mr.  Nicholson,  it  should  so  far  meet  your  approval, 
and  coincide  with  the  plan  of  your  excellent  Journal, 
as  io  obtain  insertioti,  I  shall  take  the  liberty  to  commu- 
nicate the  remain in^^part  of  my  register,  which  wijl  bring  . 
the  history  to  a  period  when  infants  arc  in  some  measure 
admitted  to  and  supposed  capable  of  mutual  intercourse 
with  persons  of  more  advanced  age. 

I  am  the  father  of  many  children,  and  consequently  it  Inquiries  madi 
is  now  a  considerable  number  of  years  since  I  experienced  ri^K*^"^* 
tiiei  first  emotions  of  a  parent.  At  that  period,  every  fams. 
movement,  every  action  of  the  little  being  of  which  I 
was  destined  to  be  the  protector  and  guidc^  were  subjects 
of  curiosity  and  interest  My  speculations  on  its  figure, 
its  passions,  and  the  gradual  developement  of  its  under- 
standing,  were  numerous,  rapid,  and  confused.  When  I 
went  into  society,  I  made  inquiries  of  the  age  of  children 
in  cvei^y  stage  of  advancement,  and  classed  their  attain- 
ments in  regular  progression  for  my  own  use,  in  estimat- 
ing what  I  was  to  expect  from  the  new  object  of  my  re- 
gards. One  month  passed  after  the  other,  and  my  acqui- 
sitions of  knowledge,  both  physical  and  moral,  respecting 
the  early  stage  of  our  existence,  became  greater,  while  my 
entertainment  and  surprise  were  such  as,  perhaps,  can  be 
rightly  estimated  by  none  but  those  who  have  themselves 
been  parents.  After  the  lapse  of  two  years»  I  was  again 
a  father,  but  found,  with  some  mortification,  that  I  had 
nearly  forgotten  all  my  stock  of  knowledge,  and  that 
the  same  series  of  remarks  was  again  to  be  made.  I 
then  made  a  few  notes  ;  but  with  so  little  precision,  that 
they  were  scarcely  of  any  use,  when  on  a  subsequent 
discussion  with  an  author  of  high  reputation  concerning 
the  in(iuenc*e  of  education,  I  was  desirous  of  examining 
the  value  of  the  facts  which  have  led  me  to  conclude  that 
Qur  mental  powers  are  originally  as  different  as  our  phy- 
pica] }  and  that,  at  the  moment  of  birth,  our  structure 
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ftTva  moral  habits  are  so  far  formed,  that  a  phjriognomist 
i^ould  find  no  difficulty  in  writing  the  character  of  an  in* 
fant  an  hour  old. 

This  incident  led  me  to  make  a  fuller  register  of  the 
manners  and  progress  of  my  ninth  infant ;  which,  how- 
ever, upon  rcTiew,  I  find  to  be  much  less  precise  than  I 
now  wish.  Such  as  it  is,  I  shall,  however,  make  it  the 
basis  of  my  present  communication. 
'Tirtt  eSbrts  of  The  circumstances  of  parturition  had  so  far  exhausted 
t"  I?^*^  **  **d  ^^^  ><i^nt  (a  female)  that  instead  of  immediate  respinu 
tion  and  crying,  as  commonly  happens,  the  time  of  thirty 
seconds  elapsed  before  she  breathed;  during  which  she 
'^  occasionally  opened  her  mouth  to  the  utmost.  The  re- 
spiration commenced  with  a  conrulsion  of  the  thorax,  o^ 
jingle  hiccup;  soon  after  which  the  funis  was  divided^ 
and  she  was  deli rered  to  me*.  During  the  following 
seyen  or  eight  minutes,  her  respiration  was  several  times 
suspended  for  ^  instant;  at  the  end  of  which,  the  sji* 
tem  was  enough  recovered  to  obeythe  repeated  voluntary 
exertions  she  made,  and  she  cried  freely.  Before  this 
time  the  head  had  assumed  its  regular  figure,  and  had  en« 
tirely  lost  the  elongation  produced  by  the  act  of  partu* 
rition. 

The  following  arc  the  observations  of  physiognomy  + 

made  on  the  day  of  birth,  and  abundantly  confirmed,  as 

far  as  the  present  age  of  the  subject  (three  years)  can 

show. 

Xstimateof  her      The  general  figure  of  the  head  is  capacious,  regularly 

character,  &c.  oblong,  nearly  circular  behind,  and  narrowed  above  the 
from  her  figure  07  ^  7 

and  conduct. 

*  It  11  not  the  custom  of  this  country  for  the  father  to  he  pre* 

sent  at  events  of  this  nature;  but  I  am  well  convinced  that  his  pre* 
■ence,  if  he  possess  firmness,  good  sense,  and  affection,  is  calcu« 
lated  to  produce  the  bappiest'cfTects. 

f  I  am  very  little  disposed  to  apologise  for  observations  of  phy- 
siognomy. Those  who  deride  them  the  most,  are  perpetuaUy 
making  them.  That  an  individual  has  an  intelligent,  a  stupid,  a 
malignant,  a  ferocious,  a  timid,  a  courageous,  &c.  look;-^that  hit 
manner  is  spirited,  dignified,  generous,  or  mean,  contemptible,  base, 
sneaking ;—-ihcse  are  terms  as  familiar  as  any  in  our  language; 
they  are  applicable  to  paintings  equally  as  to  men,  and  conse- 
quently iiidicate  lines  and  shades  caf  tble  of  being  copied  and  syr* 
tematised.  The  physiognomist  is  he  who  doet  this  with  more  prc- 
rition  than  conunon  obKrvcrt, 

forehead* 
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forehead.  The  forehead  is  of  a  good  shape,  and' ends  in 
eye-brows  marked  with  dark  hair,  the  lines  considerably 
horizontal,  and  supported  by  bones  which  terminate  well 
at  the  temples,  and  moderately  well  at  the  nose.  The 
eyes  are  dark,  and  marked  with  intdligence  (that  is  to 
^7)9  hy  the  proximity  of  the  edge  of  the  lid  to  the  line 
of  the  eye-brow ;  the  line  or  indenture  proceeding  from 
.the  nose  along  the  upper  part  of  the  eye-lid;  and  o^er 
general  circumstances,  particularly  the  steady,  lively 
look,  and  brisk  voluntary  changes  of  position  produced 
by  the  muscles  of  this  organ  and  those  of  the  neck,  at 
InterTals  moderately  remoter  The  nose  terminates  well 
aboTe,  its  profile  very  slightly  hooked,  the  holes  large, 
aiid  the  mouth  habitually  closed.  The  promibences  or 
lines  from  the  sides  of  the  nose  across  the  cheeks  and  the 
neighbouring  parts  are  of  the  figure  which  accompanies 
fL  placid,. affectionate  disposition.  This  is  confirmed  also 
by  her  manner  of  crying.  When  she  cries^  from  pain, 
Tertical  wrinkles  appear  between  the  feye-brows;  but 
when  from  affront,  or  external  incouTenience,  the  comers 
of  the  mouth  are  depressed.  In  neither  case  does  she 
exhibit  rage,  unless  in  the  extreme  of  the  latter.  The  lines 
of  the  mouth,  which  is  mederately  wide,  are  marked  and 
distinct,  and  the  muscles  -very  accurately  disposed  to  feed 
either  by  a  vessel  or  the  breast.  She  fed  eagerly  and 
plentifully  at  fifteen  minutes  old. 

Hence  i  inier,  that  she  has  more  than  the  middle  degree 
of  understanding,  and  is  of  a  calm,  placid,  though  lively 
and  susceptible  disposition. 

So  far  proceeds  my  first  note.  The  others  are  dated  in 
days  of  the  age  of  the  infant,  and  relate  to  points  on 
which  Rousseau,  and  other  authors  of  repute,  have  writ- 
ten '  ignorantly.  I  shall  make  few  remarks,  but  copy 
without  amendment. 

Second  day.     Exercise  of  the  hands,   legs,  and  eyes^  First  social  act* 
first  engage  the  attention  of  infants.     By  talking  in  a  ^''4^^n*°io*  thJ 
tone  rather  musical  and  uniform,  with  repetition  of  the  voice, 
same  syllable,  and  occasional  variation,  her  attention  is 
so  much  engaged,  that  she  suspends  the  play  of  her 
limbs,  and  listens  very  attentively.     This  was   done  sq 
frequently  in  the  course  of  the  day  as  to  render  her  very 

lively, 
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lirety,  and  irritably  attentive  to   surrounding  objecfif,-; 
It  was  necessary  to  give  her  one  drop  of  tincture  of  opiin%:- 
which  restored  the  usual  state  and  disposition  for  repotcu^. 
Voluntary  ▼!-      Fourth  day.     She  can  follow  an  object  with  the  eytt^ 
••*"*•  when  her  attention  is  excited,  and  now  and  then  vneqvli 

vocally  smiles  during  her  obscrrations  on  surreandoyj 
objects. 
Ezprestion  of       Fifth  day.    Her  pleasure  at  viewing  luminous  and  otto 
arttoiUtioi^      objects  is  expressed,  not  only  by  the  general  featuret^. 
but  by  efforts  of  the  mouth,  protruding  the  lips,  irtlTaiic- 
ing  and  withdrawing  the  tongue.     She  h^s  once  or  twiee  j 
pronounced  the  usual  first  voluntary  articulation  of  ii.  n 
fants,  ku  and  ac-ku.     She  is  very  attentive  to  langjiagjf^  i 
and  answers  with  smiles,  terminating  in  the  word  tfcJhi^  \ 
and  a  lively  exertion  of  the  legs.     She  has,  appaientff  ' 
Opttc  axes  ad-  for  the  first  time,  began  to  attend  to  the  adjustment  of. 
^"'  the  optic  axes,  and  probably  the  concomitant  focal  ad«. 

justment  of  the  eye.     She  is  delighted  to  He  and  contenU 
plate  the  breast  at  a  little  distance,  after  having  satisfied 
her  appetite.     In  this  position,  as  well  as  when  attentM, 
to  the  kind  countenance  of  the  parent  who  speaks  tolier|^ 
the  mouth  is  protruded  and  occasionally  modified  to  dio 
indication  of  pleasure  resembling  the  action  of  8uckfai||^^ 
and  all  adjustments  of  the  optical  axes  are  tried,  from 
squinting,  to  the  usual  very  regular  position  of  the  eye*. 
Notion  of  fall-     Sixth  day.     The  habits  of  attention,  and  answering 
^^'  by  smiles,  by  attempts  at  articulation,  arA9  by  mnscnlar 

exertions,  are  so  much  strengthened  to-day,  thtft  the  te^ 
currence  of  those  effects  is  now  very  frequent.  This  day 
she  has  first  betrayed  an  apprehension  of  want  of  support, 
or,  as  it  is  commonly  called,  fear  of  falling.  Whether  thb 
be  an  acquisition  from  improved  powers  of  observation^ 
or  the  consequence  of  some  accidental  shock,  I  am  at  a 
loss  to  conjecture. 

*  Since  the  time  above  referred  to,  I  have  witnessed  a  mnck 
earlier  volontary  use  of  the  eyes  in  another  infant.  Before  the 
end  of  the  first  ~  hour  after  birth,  her  attention  being  directed  to  t 
window,  she  cried  from  displeasure  at  its  being  shut,  and  ceased 
upon  its  being  again  opened;  and  she  not  only  followed  my  hand 
with  her  eyes,  when  moved  before  them,  but  altered  the  poaidont 
of  their  axes  accordingly  at  the  distance  of  the  hand  was  varied. 

Seventh 
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tertalnneiit  or  amvsement  with  me.    Her  mc^ 
•e&ce  seems  to  excite  affection ;  mine,  gladn^^^^ 
affronted  by  dressing  or  undressing,   she  wil^    ^ 
cries  to  listen  to  the  phrases  of  endearment  sh^/ 
hear  from  me. 
xoth.  Focal  ^     Tenth  day.    The  hand  was  mored  crosswi 
^^c.  ^®  infant  at  three  feet  distance,  who  soon  fixe 

tention  upon  it.  It  was  then  held  still,  bnt  1 
and  thumb  gently  opened  and  shut,  to  prerent 
withdrawing  her  notice.  Under  these  circnmsti 
^  hand  was  gradually  brought  nearer  to  her  &ce 
undoubtedly  adjusted  the  optical  axes  to  the  8< 
tances. 

This  trial  was  sereral  times  repeated  in  the 
the  day,  with  the  same  erent*     When   the  i 
thumb  were  brought  within  the  limit  of  distinct 
one  occasion,  the  effort  of  squinting  was  so  dii 
to  her  that  she  shut  her  eyes,  and  by  a  slig h 
•or  shake  of  the  head,  resisted  the  habit  she 
betrayed  into.     I  did  not  think  fit  to  irritate 
peating  the  solicitation.    Hence  it  appears,  th; 
acquired  the  adjustment  of  the  eye  for  distanc 
perhaps,  she  may  be  rery  careless  orlndiffei 
exerting  it. 

Trcmuloutmo-     Yesterday  and  to-day  she  has  had,  at  times,  i 

tioiiof  the  chilli      ..  ••       •         ^  .*_      •• 

Tolantary  shivering  of  thq  chin,  Tery  common 

but  which  I  do  not  understand.     I  think  it  oc 
her  mind  is  intent  upon  articulation.     It  may 
arise  from  an  indistinct  voluntary  muscular  ex( 
perhaps,  be  merely  automatic 
xith.  Firetcon-      Elerentbday.     Though  she  iroprores  daily  ||.\ 
nection  of  the  ^f  |,g|^  hands,  she  has  no  notion  of  connecting  th^^ 
uctMid tight.* of  touch  and  sight,  except  with  regard  to  the^X 
She  sucks  for  a  time,  and  when  satisfied,  she  mak 
nate  trials  of  touch  with  the  mouth,  and  withdrs 
contemplate  the  breast  by  sight. 
Fear  from  S|ie  has  a  strong  association  of  danger  with  su 

*^^  strange  sounds,  or  perhaps  the  sounds  themselfes 

tatire  and  unpleasant, 
xith.    Calm         Twelfth  day.     Distant  and  motionless  objects 
S°ri*'*ob.  8*««  ""^^^  ^^  ^^'  attention-    She  contemplates  i 

jcctf. 
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satioA  to  the  extent  of  its  acquisitions  and  abilHj^  aod  ta 
the  great  surprise  and  diversion  of  the  parents,  wlio  ■«• 
Ter  ioiagined  any  such  thing.  Persuasion;  promises;' 
lies;  meum  aod  tunm;  indiTidual  character,  as  to  bene- 
Toleoce  or  its  reverse  from  physiognomy,  and  as  to  mo- 
rals from  the  behaviour ;  preference  of  other  infiurts  from 
similarity  of  action ;  jests ;  mockery ;  theatrical  simula- 
tion in  the  management  of  dolls,  puppets,  &c  &C — ^these, 
and  a  prodigious  number  of  other  compound  associatioDs, 
occupy  the  minds  of  infants  long  before  the  expiratioa 
of  the  first  six  montlis  of  their  existence. 

I  remain,  Sir, 

Your  constant  reader, 

R.B. 


VII. 

R^pUUion  of  the  Experiment  in  uhich  Acids  and  JJcali 
are  produced  in  pure  Water  by  GalvamUmy  (no  Ani^ 
mai-or  Vegetable  Matter^  nop  Oxidable  Metal  being 
present)  by  Mr.  Charles  Stlyesteb. 

Mr*  Nicholson. 

8lB, 

Erperimeiit     JiN  your  number  for  June  last,  I  communicated  some 

Son  of '2£^  experiments  tending  to  prove  the  production  of  the  mo« 

&c.  fromwatcr  riatic  acid  and  an  alcali,  from  pure  water,  by  means  of 

by  gilwiitmii  galTanism.     I  had  not  then  an  opportunity  of  giving  yon 

the  whole  of  the  experiments  I  had  made  in  this  dubious 

reseairh.    The  first  way  in  which  I  made  the  experiment 

was  by  bringing  two  wires  of  platina,  or  gold,  from  the 

two  ends  of  the  trough  into  a  portion  of  pure  water  in 

one  vessel,  but  I  never  produced  the  smallest  quantity  of 

muriatic  add.     I  am  not  surprised  at  Mr.  WilkinsonV 

finding  the  same  result 

Muriatic  acid       ^^'  ^^^^  ^^^  ^^'  P^ch'^^^^  made  their  experiments  in 
cannot  bfe  pro-  the  same  way,  and  it  is  my  opinion  they  never  produced 

Sr^d.*  "**'  *^®  muriatic  acid,  nor  an  alcali. 

If  each  of  the  platina  wires  be  made  to  terminate  in  & 


But  theexperi-  separate  portion  of  pure  water,  and  these  portions  of 
?riai\cMmt^  ^  ^  afterwards  connected  together  by  an  animal  sub- 
stance^ 
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-ttnce^  or  any  substance  containing  moistnre,  the  exp^n.  vettek  eomec- 
ifient  will  succeed.     In  my  first  attempt  by  tbis  method,  **fcj^  «»al 
I  separated  the  two  portions  of  water  by  means  of  a  bit  of 
▼ery  thin  bladder,  which  was  tied  tight  npon  the  end 
of  a  glass  tnbe,  the  tube  was  filled  with  pure  water,  whiefa 
tile  bladder  did  not  sufier  to  esc&pe.     Another  portion  of 
water  was  put  into  a  wine  glass,  the  tube  was  then  in. 
ifoersed  into  the  water  .of  the  wine  glass,  with  the  bladder 
downwards.     The  two  portions  being  now  separated  by 
the  bladder,  the  positive  wire,  was  brought  into  the  tabe, 
and  the  negative  one  into  the  wine  glass.     If  with  a  mo- 
derate sized  apparatus  the  process  be  continued  for  even 
half  an  hour,  a  perceptable  quantity  of  muriatic  acid  Will 
be  found  in  the  water  of  the  tube,  and  a  portion  of  fixed 
alcali  (I  believe  soda)  in  the  wine  glass.     I  repeated  this 
experiment  more  than  thirty  times  with  the  same  piece  of 
bladder,  and  had  always  the  same  result.    .Thongh  I  was  |£^|^  ^^^  ^ 
'  at  the  time  perfectly  satisfied  as  to  the  production  of  an  afforded  hv  the 
acid  and  an  alcali,  I  still  thought,  consistent  with  your  ^^^  'haace 
query  in  the  margin,  that  the  bladder  might  have  contri-  comet'thealca- 
butcd  to  the  production  of  the  acid.     But  from  whence  ^^ 
came  the  fixed  ajcali  ?  a  very  ingenious  chemist  who  has  Fromtheglafs? 
made  the  same  experiment,  says  it  comes  from  the  glass . 
vessel ;  the  thought  appears  very  plausible,  but  I  believe 
it  is  not  a  fact. 

Consistently  with  my  promise  to  you,  I  have  made  the  Experiment  re« 
experiment  without  the  aid  of  either  aqimal  or  vegetable  P«*^**l  ^l^hout 
substance  to  separate  the  two  portions  of  water,  and  in-  ^Jto^*"*** 
stead  of  a  wine  glass,  I  made  use  of  a  platina  cup. 

In  order  completely  to  exclude  glass,  I  got  a  tube  made  with  a  tube  of 
of  tobacco-pipe  clay,  being  closed  at  the  bottom,  and  ca-  baked  clay  and 
pable  of  holding  water.     The  tube  was  burned  in  the  ^^^      ^ 
same  furnace  with  a  quantity  of  tobacco-pipes  and  was 
€Xtremcly  hard.     In  the  first  place  I  suffered  the  pores  of 
the  tube  to  be  saturated  with  distilled  water  ;  I  then  filled 
it  with  the  same  and  fixed  it  in  a  platina  cup,  also  contain- 

i  ing  pure  distilled  water.     The  platina  cup  was  placed 

I  upon  the  copper  end  of  the  trough,  a  platina  wire  reach- 

ing to  the*  bottom  of  the  tube  was  then  connected  with 

I  the  zinc  end.     In  a  little  time  bubbles  were  copiously 

given  out  from  the  bottom  of  the  cup,  and  also  from  the 

I  H  2  wire 
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The  experi-^^^^  ^^  tube.  In  ten  minutes  from  the  commence* 
ment  succeeded  ment,  the  water  in  the  cup  was  so  changed  as  to  be  capa- 
ac^  "^d"*^i.  ^^®  ^^  turning  yellow  turmeric  paper,  brown  ;  the  water 
Call  were  pro-  ui  the  tul^e  betrayed  at  the  same  time  (he  presence  of  an 
duccd.  ^Qid.     After  the  process  had  gone  on  for  about  four  hours, 

I  tried  the  acid  part  with  sulphat  of  silver,  and  had  a  deci^ 
ded  precipitate  of  muriat  of  silver. 
The  alcali  wat      "^^^  liquor  in  the  cup  containing  the  alcali,  I  (ben  eva- 
a  fi]0ed  alcali.    porated  to  dryness,  and  afterwards  heated  the  cup  nearly 
red  hot ;  a  residuum  remained  in  the  bottom,  to  which  I 
added  fresh  distilled  water.     I  fecund  the  alcali  still  pre* 
sent ;  a  ]jroof  that  it  is  a  fixed  alcali. 
Inferences  that      ^^  ^^^^  experiment  the  alcali  was  much  more  abundant 
the  citric  and  than  the  acid.     I  have  seen  in  other  experiments  the  acid 
aiid"aU*ihc*^*^  most  predominant ;  sometimes  the  nitric  acid  is  formed, 
calis  arc  oxides  and  little  or  none  of  the  muriatic.     From  the  above  facts 
of  hydrogen,     jj  would  appear  that  the  nitric  and  muriatic  acids^  as  well 
as  the  three  alcalis  are  oxydes  of  hydrogen.     At  the  posi- 
tive wire,  a  portion  of  water  is  decomposed,  the  nascent 
oxigcn  combines  w  ith  a  portion  of  water,  and  forms  the 
nitric  or  the  muriatic  acid.     The  hydrogen  is  then  carrieft 
by  the  electricity,  through  the  bladder  or  other  substance 
to  the  opposite  wire,  where  the  nascent  hydrogen  combines 
with  a  portion  of  water  to  form  the  alcali,  so  that  the 
muriatic  acid  would  be  water,  plus  oxigen,  and  the  alcali 
would  be  water,  plus  hydro,<;en.   Hoping  Uiat  some  of  your 
ingenious  correspondents  will  soon  confirm  these  facts, 

I  remain,  Dear  Sir, 
Your  most  obedient  servant, 

CIIARLES  SYLVESTER. 

26,  Noble  Street,  Cbeapside, 
August  19,  i8fc6. 

VIII. 
Erpcriments  and  Observations  on  the  Jdhesion  of  the 
Particles  of  Water  to  each  other,  liif  Benjamin, 
Count  of  Rumford,  J*'.  R,  S,  S^'c,  Communicated  bif 
the  Author  to  the  National  Institution  of  France^  and 
transmitted  bj/  him  to  the  Editor. 

Small  bodifs    v  v  E  often  ?<»c  sniall  bodies  of  a  specific  gravity,  much 
of  tousidcrablc  exceeding  that  of  watt-r.  float  upon  the  surface  of  that 

•2  exceeding 
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fluid.    Such  for  example^  are  very  small  grains  of  sand,  tpecUic  gravity 
fine  filings  of  the  metals,  and  eren  small  sewing  nee-  JJ^cr*  ^° 
dies. 

So  extraordinary  a  phenomenon  has  not  failed  to  ex- 
cite the  attention  of  philosophers.  It  formed  a  subject 
of  discussion  at  the  last  sitting  of  the  Class,  and  as  this  re. 
markable  fact  is  intimately  connected  with  a  subject  of 
research  upon  which  I  have  been  long  employed,  I  shall 
here  give  an  account  of  some  experiments  I  hare  made  to 
elucidate  the  same,  and  have  afforded  results  of  consider- 
able  interest.  ' 

Suspecting  that  the  presence  of  air  adhering  to  these  Tliis  effect  at- 
small  floating  bodies,  which  is  generally  considered  as  the  *"butcd  to  air. 
I»use  of  their  suspension,  is  not  indispensably  necessary 
for  the  success  of  the  experiment,  I  made  the  following : 

EXPERIMENT  1. 

HaTing  half  filled  with  water,  a  wine  glass  one  inch  and  Ether  wat 
a  half  diameter  at  its  edge,  I  poured  on  the  surface  *^^  ^^*^'^*^  **^|?ii 
the  water  a  stratum  of  sulphuric  ether,  one  inch  and  a  bodies  descend- 
half  in  thickness ;  and  when  the  whole  was  perfectly  still,  «i  throuA  the 
¥x     1  11        •  ji        •al  •       r     •  ether  and  ffoat- 

I  took  a  very  small  sewmg  needle  with  a  pair  of  pincers,  ^  ^^  the  wa- 

whlch  I  introduced  below  the  ether,  where  holding  it  ter. 
horizontally  at  a  small  distance  from  the  surface  of  the 
water,  I  let  it  fall.     The  needle  descended  to  the  water 
and  there  floated  on  its  surface. 

EXPERIMENT  II. 

Haying  melted  some  tin  I  poured  it  into  a  spherical  Granulated  tin 
wooden  box,  and  shaking  it  strongly,  the  metal  in  cool-  ?u*"°u^ug 
ing  w^  reduced  to  powder  which  was  then  sifted.  surface  of  the 

On  examining  this  powder  with  a  magnifier,  it  appear-.  ^l»cr  and  rest- 
ed composed  of  small  spherules  of  diifcrent  sizes;  hut'^^^^^^^^ 
these  spherules  were  too  small  to  be  distinguished  by 
the  naked  eye. 

I  took  up  on  the  point  of  a  spatula  a  Tcry  small  quan- 
tity of  this  metallic  powder,  and  poured  it  gently  from  the 
height  of  a  quarter  of  an  inch  on  the  surface  of  the  ether 
which  rested  upon  the  water  in  the  glass. 

The  powder  descended  wholly  through  the  ether,  and 
when  it  arrived  at  the  surface  of  the  water,  it  remained 
floating. 

EXPERIMENT 


/ 
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EXPERIBfENT  III. 

The  same  ex-        Haring  pomred  a  large  drop  of  mercwrj  Into  s 

mdT^obi?^  plate,  I  broke  it  into  a  great  number  of  smalUpheralet. 

of  mercury.  In  order  to  take  up  and  conTej  these  small  spheniks 

one  hy  one,  I  made  a  small  tool  or  sborel  out  of  a  piece 

of  brass  wire,  five  inches  long  and  about  one  twenCieCkot 

an  inch  in  diameter,  bended  to  a  right  angle  at  one  of^tts 

extremities.    This  bended  part  was  about  a  quarter  of  n 

inch  long,  and  was  hammered  flat,  sharpened,  uid  made 

a  little  concaTc. 

By  means  of  this  tool  I  took  up  a  small  sphernle  of 
mercury,  about  one  sixtieth  of  an  inch  diameter,  wbidi  I 
carefully  conveyed  into  the  stratum  of  other  to  the  distaHte 
of  about  one  twentieth  of  an  inch  from  the  surface  of  the 
water  beneath ;  and  there,  by  a  little  inclination  of  the  in- 
strument, I  caused  the  spherule  of  mercury  to  roll  gently 
on  the  surface  of  the  water. 

The  spherule  descended  to  that  surface  and  there  re« 

mained  floating. 

The  flottijig         When  the  eye  was  placed  lower  than  the  surfaoe  of  the 

^^d  a  ^od  '^^^''9  ^^^  ^^^  spherule  was  obserred  by  looking  Qp# 

of  bag  or  caviry  wards  through  the  glass ;  it  appeared  suspended  111  ak|Bl 

of  th^ ^n^  ^ ^*^'  * *'*^^^ *^^^  *^ *®^^'  ^^ ^®  surface- 

Ilaving  placed  a  second  sphernle  of  mercury  on  the  snr« 

face  of  the  water,  it  immediately  mo?cd  towards  the  for* 
mer,  and  approaching  it  with  an  accelerated  motion,  fell 
down  into  the  same  cavity,  which  then  became  longer; 
^  but  the  two  spherules  did  not  unite. 

Haying  placed  a  third  spherule  on  the  surface  of  the 
water,  it  joined  the  two  others,  but  the  weight  of  these 
three  spherules  together  being  too  great  to  be  supported 
by  the  kind  of  pellicle  which  is  formed  at  the  surface  of 
the  water,  the  bag  was  broken,  and  the  spherules  descosd* 
ed  through  the  water  to  the  bottom  of  the  vessel. 
**h'^^h^w'  ^^*>cn  the  experiment  was  made  with  asphfrule  of 
is  too  heavy,  mercury,  a  little  larger,  namely  about  the  fortieth  or  fif- 
tieth of  an  inch,  it  never  failed  to  break  the  pellicle  of  the 
water,  and  to  descend  through  that  liquid  to  the  bottom 
of  the  glass.  But  when  the  viscidity  of  the  water  was  in- 
creased by  dissolving  a  small  quantity  of  gum  arabic  in  it^ 
still  larger  spherules  of  mercury  were  supported  at  the 

surface  of  tlie  liquid. 

A  spherule 
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its  of  Bin-eiiry  ot  a  proper  sizu  to  be  snpporf c<l  ^t  la  fall  horn 
vatPT,  St  its  surface,  if  placed  gently  there,  wotild  not  "^  grcni  ■ 

make  lift  way  tbrongh  the  pellicle  of  the  water,  if  '^'^ 
fill  from  too  grtai  an  height. 

AJI  the  prucediuf  csperiinents  were  repeated  with  aTheeipcri- 
m  of  narntiaJ  oil  of  turpentine,  and  afterwards  with  "neni*  »tuwer 
fQuolly  wcU 

of  oil  of  olives,  placed  on  the  water  contained  in  the  when  oil  i> 
liwtevl  of  the  ether,  and  the  results  were  in  all  res-  pouird  oa  the 
steiUar.     1  ihoiight  however  that  the  spherules  of  ^^  ^,],^^ 
rry  which  were  aa.iponded  upon  the  water  were  ra- 
ther lu^r  when  thcKurfiMa  of  the  water  was  curercd 
with  oil  than  «tlh  ether  i  and  in  the  ctperiments  mode 
with  the  powdet  of  tin,  poured  on  the  oil,  tlie  linest  ports 
of  the  powder,  in  very  small  quantiiy,  lloaleil  on  tJie  sur. 
Utvoi  the  oil. 

EXPERIMENT  IV. 
Ilai  ing  founil  muans  to  place  a  stratum  of  alcohol  on  Wiib  alcolid 
t  water  containe*in  the  glass,  so  that  the  two  liquids  '^'j  ^j''  ^'' 
appeared  M  distinct  from  each  other,  as  when  the  upper 
oil,  1  poured  from  a  rery  smull  height  a  small 
fnanlity   of  the  very  fine  powder  of  tin  upon  the  al- 


ThiB  powder  lotallv  descended  through  the  alcohol,  and 
Ac  water,  without  giiingtlio  smallost  indication  of  its 
faiing  been  subjected  to  any  resistance  at  the  aurfaca  gf 
Ac  Uiter  fluid. 

Though  thit  last  surface  appeared  Tcr}'  distinctly  to  the 
«,  j^A  Judging  fruin  the  manner  in  M-hich  the  metallic 
twdcr  descended  to  the  boltum  of  the  gla^s,  I   am  din- 
ned la  diiiik  that  it  had  no  existence  ;  and  in  fact  it  is 
fwobablc  that  it  wus  destroyed  by  the  chemical  action  of 
the  alcobot  in  contact  with  the  water. 
.  Inorder  to  examine  more  accurately  Uie  kind  of  film 
which  i>  formed  at  the  surface  of  tho  water,  I  jnide  th« 
followiitg  experiment: 

EXPERIMENT  V. 
In  a  cylindrical  glass  with  »  solid  foot,  the  diameter  \l 
tt  which  was  fourteen  lines  or  about  an  inch  and  a  half  " 
Biqliah,  and  ten  inchts  in  height,  1  poured  very  limpid  gi 
water  to  the  height  of  nine  inches,  and  on  the  water  1  ei 
placed  a  stratum  of  ether,  three  lines  or  twelfths  of  an  ^ 
'  inch 


1 


^ 

hetet        ■ 

iCQtil  1 

Sib  a  I 

<maU  1 

r.  the  ■ 


56  Tiscibinr  of  water; 

&m  eiittft  %i     ^^^^  ^n  thickness.     I  then  placed  on  the  surface  of 
the  surface  of  water^  a  number  of  small  solid  bodies  which  rema 
suspended,  such  as  a  small  spherule  of  mercury,  i 
pieces  of  extremely  fine  silver  wire,  two  or  three  line 
length,  and  a  little  of  the  powder  of  tin.     When 
whole  was  perfectly  tranquil,   I  took  the  glass  in 
hands,  and  carefully  raising  it,  I  turned  it  three  or 
times  round  its  axis  with  considerable  rapidity,   kee 
it  in  a  vertical  position.    All  the  small  bodies  snspei 
at  the  surface  of  the  water,  turned  round  along  with 
glass  and  stopped  when  it  was  stopped;  but  the  lie 
water  below  the  surface  did  not,  at  first,  begin  to  ^ 
along  with  the  glass,  and  its  motion  of  rotation  did 
cease  all  at  once  upon  stopping  that  of  the  vessel.   In  1 
all  the  appearances  showed  that  there  was  a  real  pell 
at  the  surface  of  the  water,  and  that  this  pellicle 
strongly  attached  to  the  sides  of  the  glass  so  as  to  #n 
along  with  it. 
— ^hich  beiog      Upon  examining  with  a  good  magnifier  through 
^^^^*J^5^^  stratum  of  ether,  the  small  bodes  which  were  suppo 
trcmb&  A^  ^^c  surface  of  the  water,  the  existence  of  this  pel 

could  no  longer  be  doubted  ;  more  particularly  vi 
it  was  touched  with  the  point  of  a  needle.     For  in 
case  all  the  small  bodies  were  observed  to  tremble  at 
same  time. 

Having  left  this  small  apparatus  at  repose  in  a  q 

chamber  until  the  stratum  of  ether  was  entirely  evap< 

ted,  I  examined  it  again  with  a  magnifier.     The  sari 

of  the  water  was  precisely  in  the  same  state ;  the  si 

solid  bodies  were  still  there,  in  the  same  situation,  ani 

the  same  distances  from  each  other. 

With  a  larger       When  this  experiment  was  made  with  a  cylindrical  g 

▼estcl  the  film  of  much  larger  diameter,  the  effects  of  the  adhesion  of 

bk«s*affcScd*  pclIicle  of  the  water  to  the  sides  of  the  vessel,  were  m 

by  itt  adhesion  less  sensible,  with  regard  to  those  parts  of  the  same  wl 

to  the  tides.      ^^^.^  situated  near  the  axis.     It  was  dilHcult  to  prei 

the  small  bodies  which  floated  on  the  surface  of  the 

ter,  from  uniting,  and  when  united  they  often  fon 

masses  too  heavy  to  continue  to  be  supported ;  and  hai 

broke  the  pellicle  of  the  water,  they  fell  to  the  botton 

'  thevesseL 

[The  Conclusion  in  our  next.] 


CULTURE  OF  CARB0T8,  #7 


/••» 


IX, 


Experimenti  on  the  Culture  of  Carrots.     By  Mr.  W.  Wallis 

Nasok.* 


SIR, 

HP  HE  purport  of  this  communication  is  to  explain  with  a 
degree  of  accuracy,  the  general^  and  as  far  as  possible 
the  best  method  to  cultivate  carrots.  I  shall  therefore 
endeavour  to  set  aside  those  prejudices,  which  frequ*»ntly 
occur  in  every  branch  of  agriculture  ;  while  I  give  a  brief 
statement  of  particulars,  which  expeiicnce*  a^sibied  by  na- 
inerous  comparisons,  has  induced  me  to  c^n^ider  as  besi 
for  adoption  for  rearing  the  plants,   a«  well  as  mo9t  judici-    «-  . 

ous  in  the  application  of  the  vegetables  when  cultivated,  much  ru^fvat* 
In  Suffolk,  the  culture  of  this  highly  valunblc  root  has  •^  ** ^****'*^ 
been  carried  on  for  ages  ;  but  of  late  years  it  has  very  much 
increased,  and  furnishes  the  be^t  criterion  of  its  worth ; 
various  have  been  the  attempts  to  extend  the  benefit  more 
generally  throughout  the  kingdom,  but  with  liitle  success; 
imagijiary  difficul  ies  arising  in  the  minds  of  cultivat/)r8, 
which  I  hope  to  obviate  by  a  more  minute  detail,  .the  ob« 
tervance  of  which  will  enable  any  practical  farn»er«  on  a 
proper  soil,  to  raise  a  crop,  which  will  at  once  be  productive 
of  great  private  advantage  and  public  utility.  On  most 
farms  it  will  be  found,  that  a  C(>T.siderabte'pn»portion  of 
the  produce  from  the  best  land  (the  me«iduw  and  upland 
pasture)  is  consumed  by  the  laborious  caifle^  ami  the  lean 
and  reariug  stock  during  the  winter  months.  1  he  carrot 
system  may  be  carried  on,  on  in*erior  arabie  lands,  and  the 
produce,   by  judicious  application,  will  be  found  to  excel 

'    *  From  the  transaciions  of  the  S^iety  of  Arts,  VoL  XXUI,  juit  pub* 
lithed.    The  Societf  awarded  the  Silver  Medal  for  this  (iflnnmiinicjuon. 

Yol.  Xy.  Sejpi.  1806.  I  fcr '         . 
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_^  far  beyond  general  e.tpcclatiou  that  of  the  grazing  Unil; 
which  will  in  consequence  be  appropriated  to  gTeai  national 
advantage,  by  furnialiing  an  additional  supply  of  animaj 
food,  of  wool,  and  the  produce  of  ihc  dairy. 

A  red  Innmy  sund  is-  ai  all  times  to  be  preferred,  as  free 
PiefcnUeSoil  ^'""^  stones  as  possible  i  bul  very  large  crops  nay  be  grown 
on  any  land,  which  19  not  of  u  100   Icnaciouk  or  binding 
iuf!icient  depth  of  mil. 

increase  the  luxuriance  of  rhe  root,   it  is  ne- 
nove  the  Boi!  to  the  depth  of  li  inches:  this 
iplished,   byfirit  ploughing  the  furrow  wvcn 
n   the  uiual  manner,   then  fiUow  uilb  the 
I  in  the  snrae  furrow,  which,  fay  ihe  assistance 
of  an  additional  horse,  brings  up  the  soil  from  the  dejiib 
required.     The  first  (ilougb  continues  to   turn  ibe  fresh 
furrow  to  the  bottom  of  the  double  furrow,  and  being  fol- 
lowed by  the  double  furrow,  as  in  the  liist  instance,  ihe 
foil  becomes  completely  mined  and  ready  for  the  reception 
of  the  seed. 
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The  lands,  or  stitches  cannot  be  too  wide,  from  18  to  35 

It  is  necessary  to  observe,  the  land  at  all  times  on  which 
this  crop  is  intended  to  be  produced,  should  be  in  a  per- 
fectly clean  state;  a  barley  stubble  which  succeeded  a 
fallow,  &c.  Yet  few  crops  turn  out  more  productive  than 
those  cultivated  on  clover,  or  lays  of  artificial  grasses  ; 
ploughing  the  same  as  on  a  barley  stubble. 

A  rule  which  in   most   instnnces  holds   good,  mutt  not 

immni'i^tlJ'af- here  be  neglected,  that   cif  gellitij;  in  the  seed  directly  afier 

tupluugnins.     [he ploughs;  a   neglect  of  this  would  be  attended  with   iho 

worst  consequences  i  on  stale  land  the  weeds  would,  id  a 

short  time,  completely  get  the  better  of  the  young  plants, 

and  thereby  occdsion  a  great  dsficiency  in  the  crop. 

Fiv* 
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e  pouods  of  seed  is  commonly  sown  per  bciw;  bnt  b«  ^uinritjafSii 

1  la  value,  comparatively  speaking,  i»  very  Uifling  with  the  P***^**'** 

advantage  of  a  good  piitnl,  i  never  rccominead  less  than  six 

pounds  per  acre.      In  a  dry  season  tbere  is  a  great  benefit 

ID  sttcping  the  seed  for  tnenty-four  hours  ;  to  prepare  it  for 

tlie  drill,  or  fur  sowing,  it  should  be  well  rubbed  with  the 

palm  of  the  hand  against  ibe  side  of  a  tub,  to  destroy  the 

lit  their  adhcsion>  and  a  proportion  of 

w-dust  mixed  with  it ;    the  proportion 

e-fouTth  3aw-du9l,    to  one-fourlh  of 


small  fibi 


L 


•1  .„d  pr.,< 
fine  sifted  marl  and  is 
two-fourths  marl,  ot 
teed. 

Drilling  is  indubitably  the  best  way  to  get  in  the  seed, 
from  sue  (o  nine  inches  asunder :  the  advantage  is  obvious ; 
the  cairots  staad  the  winter  much  belter  :  from  the  tops  of 
the  vegetables  being  nearly  buried  in  the  soil,  ihe  grcelk 
head  only  is  visible  to  the  eye,  and  it  is  very  rare  lo  see  the 
smallest  part  of  the  red  canot  above  the  surface,  Anad- 
tlilional  advantage  in  this  mode  uf  cultivation,  h  the  great 
(aeility  it  furnishes  in  weeding  and  hoeing,  which,  in  a 
district  not  hitherto  acquainted  with  ibis  useful  branch  of 
agriculture,  muit  render  it  in  a  twofold  degree  desiratjte. 

Carrots  in  ibe  early  itate  are  very  tender  plants,  and 
very  slow  in  growth  ;  I  have  frequently  noticed  a  field 
scarcely  visible  to  the  eye,  three  weeks  or  a  month  afiet 
sowing,  which  has  turned  out  a  most  abundant  produce. 
It  is  frequently  six  weeks  before  they  are  tic  to  hoe  ;  but 
to  prescribe  any  rule  is  iroposiible,  since  the  vegeiatioo  of 
every  descvipiiuu  of  plants  so  much  dt-pends  on  the  season. 
I  shall  only  observe,  the  mo^t  proper  time  lo  commence 
weeding  or  hoeing,  is  soon  after  the  plants  gain  the  parsley 
leaf,  or  about  half-inch  out  of  tht!  ground.  Every  vegetable 
intended  to  be  thinned  or  separated  by  the  Uue,  cannot 
wdl  be  done  too  early,  since  from  nrneral  observation  it  is 
clearly  ascetlaincd,  that  the  smaller  the  plants,  the  greater 
is  the  number  left ;  and  as  a  second  hoeing  4s  ahsolutel/ 
nccesBaTy(if  it  is  only  to  promote  vegetation  by  l.iosening  tha 
snifacc),  the  plants  may  then  be  distributed  as  requiiile. 
In  hoeing  '[every  detrcription 
every  part  nf  the  soil  pussibli 
Ko  account  be  neglected. 

l2 
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,  The  season  for  sowing,  is  from  the  middle  of  March  to 

^stTuciion»lbr  the  12th  of  April.     In  dry  weather  it  is   best  to  leave  the 

t»»«  C.iltuie  ot  jeetj  rolled   down.    The  land  should  always  be   harrowed 
Cmeci. 

after  drilling  or  sowing ;  from  the  nature  of  the  plant,   a 

pulverisation  of  the  si  il  is  requi^ite.  Jt  :»9  hn^efcr,  useless 
to  detail  particulars  of  this  sort,  ^ihich  mu^t  in  so  material 
a  degree  depend  on  the  sta  e  of  the  season,  in  which  the 
jadgnifut  of  the  practical  fanner  cannot  easily  fail ;  suffice 
it  to  say»  the  ligliter,  the  finer,  and  the  less  binding  the  soi^ 
the  betti  r  vrg<>tHti.in  n  ust  fluurish. 

With  resp<,'Ct  to  the  bi'st  method  of  cleansing  the  young 
crop,  I  have  only  to  observe,  that  nine  times  in  ten  it  an- 
swers better  to  weod  by  hand,  than  to  hoe  the  first  time ; 
this  rests  on  a  supposition,  that  the  crop  is  much  encum- 
bered by  weeds;  on  the  contrary,  (which  is  rarely  the  ca^e) 
suppo'^mg  it  perfectly  clean,  the  hoe  will  answer  every  pur* 
pose  requiMte.  1  here  is  great  judgement  to  be  observed  in 
the  fir!<t  hoeing,  particularly  to  leave  the  plants  sufficiently 
thick,  an  I  not  to  bury  them  in  the  process ;  should  this  be 
done,  your  f  irest  prospects  will  at  once  vanish.  The  wo-« 
men  and  children  employed  to  weed,  should  not  be  suffered 
to  pull  a  hingle  carrot  plant ;  the  hue  effects  the  purpose  of 
setting  out  in  a  superior  manner,  and  should  within  two  or 
three  Hays  lollow  the  weeders  I  have  frequently  seen  the 
land  so  much  covered  with  weeds,  that  the  plant  of  carrots 
vas  extremely  doubtful;  after  hand-weeding,  a  very  good 
plant  was  seun.  which  wruld  have  been  dentroycd  in  great 
measure,  had  the  hoe  been  previously  used.  One  weeding 
and  two  hoeings  arc  generally  sufficient;  by  the  time  they 
are  accomplished,  the  carrot  tops  generally  arc  of  sufficient 
gr<  wth  so  shade  the  Und.  The  proper  hoe^  to  be  made  use 
^  of  should  be  4  inches  wide,  by  li  inch  high,  and  always 
kept  very  shirp. 

Carmts,  like  ti^rnips,  and  other  vegetables  intended  to  be 
housed  fur  winter,  should  not  betaken  up  before  they  arc 
full  gr.  wn  ;  iboy  never  answer  better  than  when  used  from 
one  to  four  weeks  after  they  are  out  of  the  ground.  They 
aje  little  liable  to  injury  in  winter  ;  the  latest  time  for  tak- 
ing 
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log  up*  is  just  before  the  fibrous  roots  begin  to  shoot  in  the 

t|Mring ;  at  which  period  the  vegetable  becomes  less  nutritive,  imuuttioot  it 

mt  the  same  time  iujunous  to  the  land.  .    t^  Cokmc  \ 

C^     99     fr« 

By  these  attentions  I  have  invariably  found  the  cnltivatioa 
of  carrots  extremely  beneficial  to  the  lajid,  at. d  not  unfre* 
iquently  the  value  of  the  crop  equal  to  the  fee  simple  of  it. 
The  greatest  produce  I  ever  remt^mber  was  eighteen  loads 
per  acre,  forty  heaped  bushels  to  the  load  \  yet  I  have  heard 
<if  much  larger  c  rops. 

Woru-out  ploughed  lands  are  renewed  by  the  intermix- 
ture of  fresh  soil  occasioned  by  the  dopp  ploughing;  and 
the  proof  is  visible  in  many  succeeding  crops  of  corn, 
grasses,  &c. 

The  same  land  will  produce  very  good  crops  of  carrots  for 
years  in  succesMon;  but  in  this  in^^taucc  manure  becomes 
necessary.  1  hey  are  taken  up  wiili  a  narrow  spado,  which 
the  labourer  strikes  with  one  hand  Mito  the  ^round>  press* 
ing  it  sideways  at  the  same  time;  he  draws  the  root  with 
the  other,  throwing  it  to  the  heap,  where  sits  his  wife  and 
children  to  cut  off  the  tops :  the  tops  are  left  and  spread  as 
manure  to  the  land. 

Expcnces  of  Labour, 

Weeding  varies  from  5s.  to  10s  per  acre,  average         7    6 

Fir-<t  Hoeing     * ••     70 

Second  do •  •  •  •  '5    6 

Taking  up  per  If^ad,  anc^  t(>pp:ng     1     2 

Observiog  'he^e  prices,  it  is  nece<!sary  to  remark,  the  la* 
boorer^,  in  dear  se:)sons,  hn\e  an  allowance  for  flour. 

To  every  single  man  one  stone  of  flour  per  %veek,  th% 
master  paying  the  additional  price  above  two  shillings  per 
stone. 

To  a  roan  and  his  wife  nne  stone  and  a  half  per  week^ 
and  halt  a  stone  per  woek  to  every  additional  child  under 
twelve  years  old,  at  which  time  they  are  deemed  capable  of 
earning  their  own  bread. 

By  the  introduction  of  this  judicious  plan,  the  labourer 
shares  the  benefit  of  that  grain  which  his  own  industry  had 
helped  to  cultivate,  and  feels  but  in  a  small  degree  the  op- 

pressioi 
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pression  of  the  times  ;  the  interest  of  the  master  and  the 
iJkttct^^Air  ■^'^•^^  becomes  reciprocal,  for  the  price  of  labour  continTies 
the  Caiture  of  nearly  at  the  usual    standard ;  had  it  been  otherwi9e«   the 

larmer  must  have  suffered  when  his  commodities  became  of 

less  value. 
The  annual  rent  of  those  lands  on  which  carrots  are 

generally  grown*  is  from  5s.  to  20s.  per  acre ;    but  i  have 

Invariably  found  the  prolit  by  far  the  greatest  when  the  best 

soil  has  been  made  use  of :— ^ 

A^good  crop  on  land  worth  5s.  per  acre  •  .  •  •    7  loads. 
,,.  on  land  worth  10s.  per  acre    •  •  •    9  ^o. 

■  on  land  worth  15$.  per  acre    •  •  •  11  do. 

Go  the  best  land,  as  I  before  remarked    •  ;  •  •  18  do. 

'  The  advantage  in  preferring  good  land  is  obvious,  the 
chief  expences  being  nearly  the  same  as  on  poor  soil ;  the 
additional  labour  consists  chiefly  in  taking  up* 

Carrots  are  sometimes  sown  when  the  land  has  received 
but  a  single  furrow,  a  sure  badge  of  indolence.  The  an- 
nexed Drawing  is  to  prove  the  necessity  of  deep  ploughing, 
by  means  of  the  double  furrow.  Fig,  1.  is  the  shape  and 
comparative  size  of  a  carrot  grown  on  a  single  furrow  ; 
the  earth  below  where  the  soil  was  stirred,  acting  as  a  re- 
pellent, checks  the  growth  of  the  root,  and  causes  it  to 
thoQt  laterally. 

Fig*  2,  is  the  comparative  growth  and  shape  of  a  carrot 
grown  on  the  double  furrow.*  On  all  soils  which  are  a- 
dapted  to  this  branch  of  husban«lry,  the  first  ploughing 
may  be  done  by  a  pair  of  horses  abreast ;  the  lower,  or 
double  furrow,  by  three  horses  abreast.  The  nearer  the^ 
cattle  are  to  the  work,  the  greater  the  purchase ;  they  la* 
hour  with  greater  spirit  in  sociable  pairs  than  in  a  drone- 
like  string  at  length. 

It  is  a  common  custom  with  the  cultivators  of  carrots  to 
raise  their  own  seed :  it  requires  Utile  attention,  and  the 

*  We  have  not  copied  the  Aathor*s  drawings.  They  shew  that  the 
carro:  in  the  deep  furrow  shoots  downwards  to  a  greater  distance^  so  as  to 
be  bddf  as  much  moxe  io  (isc  thai  the  other.    Edltvr. 

crop 
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crop  is  seldom  known  to  fail. — For  this  purpose  choose fiUch 

carrots  as  arc  in  no  respect  injured  by  frost ;  and  the  hand-  imcracdons  fcr 

somest  of  a  middle  sixe  ;  trim  the  green  top,  leaving  about  ^*  CultMi*  af 

an  inch  of  it,  and  ciit  two  inches  ofif  the  extremity  of  th^ 

root*     Plant  tkem  in  double  rows,  a  foot  wide,  and  aix 

inches  in  the  row ;  the  interval  of  the  double  rows  three  feet: 

this  is  requisite,  as  the  seed  does  not  ripen  together.     The 

path  or  interval  serves  to  gather  the  seed,  which  must  be 

done  daily  as  the  heads  of  seed  arrive  at   raatuiity:    it  is 

frequently^  three  weeks  before  the  crop  is  cleared.    Spread 

the  heads  of  seeds  to  dry  on  a  floor,  or  in  dry  weather  on 

the  ground  ;  afterwards  separate  the  seed  from  the  stalks 

vrith  a  comb.    The  season  to  plant  carrots  for  seed,  is  the 

latter  end  of  February  or  the  beginning  of  March,  when  the 

•evere  frosts  are  over. 

Having  explained,  in  as  concise  a  manner  as  possible* 
uhat  is  necessary  to  be  observed,  to  enable  the  practical 
former  to  cultivate  this  highly  valuable  root,  in  districtl 
hitherto  deprived  of  the  great  benefit  it  affords  to  the 
community,  and  the  great  profit  to  the  cultivator,  free  from 
all  theoretical  and  speculative  opinions,  I  proceeJ 
to  a  short  deiail  of  the  use  and  application  of  can- 
rots  when  cultivated*  On  their  utility  for  family  con« 
•uroption,  it  will  not  be  necessary  to  dwell ;  1  have  there- 
fore only  to  remark,  since  vegetables  arc  found  to  be  more 
or  less  nutritive  in  proportion  to  the  saccharine  matter 
they  contain,  but  few  vegetables  will  be  found  to  excel 
them*  I  have  known  large  crops  of  carrots  sold,  for  the 
London  market,  at  forty  shillings  per  load,  delivered  at  a 
port  four  miles  distant  from  the  land,  which  produced  them 
a  price  for  which  a  ready  sale  will  be  found  in  any  populous 
town,  during  the  winter  season :  for  this  purpose  they  should 
be  assorted  ;  all  the  overgrown  and  crooked  ones  reserved 
for  home  consumption,  for  which  they  will  answer  as  well 
as  the  others  ;  and  when  topped,  half  an  inch  of  the  green 
crown  left  on  :  for  this  purpose  they  are  not  usually  wash- 
ed* For  home  consumption  I  have  invariably  found  them 
to  answer  best  ibr  the  use  of  cart-horses ;  when  designed  fof 
the  food  of  other  cattle,  of  any  description,  the  green  top 

must 
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must  be  entirely  cut  off,  aixi  the  canois  wasbed  perfectly 

tfmructiraTlor  ^^^  ^*^™  ^^^^  ^^^  sand.     It   is  necessary   to  h.  use   them 
the  Cottaic  of  three  or  four  days  at  JeaM  before  horses  hip  fed  uith  thiMn  ; 
^'  a  neglect  of  this  is  saie  to  be  ottcntlffi  with  (iKn^erous  con* 

sequences.  It  is  generally  known  that  the  cue  umber,  wnea 
left  a  short  time  in  water,  absorbs  a  proportion  of  it ;  tho 
carrot  does  the  same,  in  a  less  de<;reey  ^et  sufficiently  to 
produce  a  cor-sidenble  degree  of  ie  .i.er.tHtion  by  ihe  heat 
of  the  antmHl's  btoroach ;  and  griping  is  orca^ioned  t hereby. 
To  render  them  salutary,  the  time  mentioiied  is  sufficient 
Ibr  evaporation  —-Washing  is  easily  and  expeditiousW  tlone, 
by  putting  a  large  mash-tub  three  pat  ts  full  of  cariots>  thea 
pouring  cold  water  on  them,  stir  them,  and  throyv  them  out 
with  foiir- pronged  muck-forks ;  after  which  process  they  may 
be  laid  under  cover  in  large  heaps,  as  much  as  six  or  eight 
loads  in  aheap  ;  secured  from  frost  and  rain*  they  will  keep 
two«oF  three  months;  it  is  however  not  rii^ht  to  suffer  them 
to  remain  so  long,  in  which  case  they  shrivel  even  to  two 
thirds  of  measure  ;.and  although  they  become  mure  nutri« 
tious,  fiom  the  loss  of  aqueous  particles,  it  is  not  sufficient  to 
compensate  the  deficiency.  Carrots  are  extremely  valuable 
when  applied  as  food  for  cart-horses:  when  properly  fed  with 
them,  they  are  in  the  greatest  vigour  and  health;  and  their 
coats  arc  a!>(inc  iis  the  best-groomed  coach  horses^even  in  the 
depth  of  winter,  and  exposed  to  the  inclemency  of  the  sea- 
son in  a  straw-} aid.  For  home  consumption,  I  have  in« 
invariably  found  them  to  pay  more,  by  one*ihird,  when 
given  lo  horses,  than  to  feeding  cafle.  After  a  variety  of 
experiments,  I  have  found  the  following  manner  of  applying 
tbem.to  be  the  best.-— To  each  cart-horse,  one  heaped 
bushel  per  day.  with  as  much  cut  provender  as  he  could  eat; 
the  latter  should  be  of  the  first  quality.  I  recommend  two- 
thirds  good  wheat  or  oat  straw,  and  one-third  clover. 
Wheat  straw  is  best;  oat-straw  next.  Barley-straw  is  fre- 
quently given,  but  never  preferred,  from  its  griping  trn- 
«tency.  Horses  cannot  eat  too  much  cut  food.  When 
returned  from  work,  they  should  ^Iways  be  baited  with  it, 
or  drink  their  water  befoie  carrots  are  given,  and  plenty  of 
dry  food  given  with  the  carrots:  the  dry  nature  cf  the  one 
-    .  corrects 
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corfocts  tlie  cold  quality  of  the  other.    There  is  not  any 
occasion  to  cut  the  carrots,  but  to  mix  them  with  the  cut    ExperimeBtil 
food,  and  feed  them  in  the  manger.     Horses  used  to  car-  ^^  cultwc  «f 
rots  will  prefer  ihem  to  oats,  when  given  together*     If  theCanout 
straw  and  clover  are  not  of  the  first  ouality,  oats  should  be 
given  in  proportion.    By  this  method  of  feeding,  there  is 
a  saving  of  at  least  two  thirds  of  the    hay   usually  con- 
sumed ;     corn    is  dispensed  with;    and    horses   will    be 
in    a    better    condition  than    when    fed    with  hay    and 
corn  only,  supposing  each  horse  is  allov^ed  with  hay  half  a 
a  peck  of  Qats  per  day. 

Great  care  must  be  taken   never  to  give  carrots  when* 
horses  come  to  the  stable  heated  by  work. 

Carrots  are  not  proper  food  for  riding-horses ;  nimble 
exercise  causes  them  to  be  laxative ;  and  as  they  will  some* 
times  produce  griping>  I  shall  insert  a  prescription  which 
has  been  proved  by  long  experience,  together  Mrith  the 
treatment  t^  be  pursued  in  such  cases. 

Oil  of  Turpentine 1  ok. 

Castile  Soap   •••.. loft. 

Flour  of  Mustard :  .  •  |  oz. 

On  the  first  symptom  this  mixture  should  be  given,  and  it 
will  not  fail  to  remove  the  complaint.  The  Castile  soap  to 
be  cut  fine,  and  dissolved  in  a  quart  of  boiling  water,  the 
mustard  added ;  the  oil  of  tuipentlne  the  last  thing;  it 
should  be  given  more  than  milk  warm ;  if  the  animal  suffers  ^ 

much  pain,  add  half  an  ounce  of  liquid  laudanum.  On  the 
first  appearance  of  the  disease,  the  horse  should  be  well 
coated,  ^nd  constantly  rubbed  with  hard  twisted  wisps  of 
straw,  and  kept  as  warm  as  possible;  should  the  disease  in- 
crease, and  the  body  swell  much,  a  gallon  of  blood  should 
be  taken,  to  check  the  infiaromation,  and  give  time  for  the 
medicine  to  operate.  If  the  symptoms  increase,  repeat 
the  dose,  omitting  the  liquid  laudanum.  Clysters  and 
raking  afford  much  relief  when  the  symptoms  first  ap« 
pear,  and  frequently  remove  the  complaint. 

Feeding  cattle  improve  more  on  carrots,  than  when  fed 
with  potatoes  or  turnips ;  they  are  excellent  food  for  ewes 
VolXV.  Sept.lSOG.  K  At 
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(^]mtDU\  at  \an\Ving  time,  and  khould  be  cut,  or  tbey  are  subject 
J^^  rft"^'"''  »l'«ir  mouth). 

M|^K  Store  pigs  may  be  fallened  aa  carrots  only,  and  large 
^^^V   liogs  feed  remarkably  well,  when  fed  wilb  half  corn  and 

^^^^    half  cairots. 

^^^*  Heifefs  in  calf,  which  require  good  keep  and  calve  early, 

thrive  befer  on  carrots  anJ  good  oal  Straw,  than  on  hay 
only— Hine  buihel  of  carrots  pur  duy^-care  must  be  takeu 
not  to  give   them  too  early  or  too  aiany;  in  which  case,  iLe 

ij  calves  are  liable  to  dvergrow, 

I  Weaned  caUcs  thrive  well  on  Ihis  food  ;  a  peck  per  day 
is  quite  luBiciciit,  more  would  iucrcase  the  body  too  much. 

Milking  cows  give  mure  milk  on  carrots  and  straw,  than 
on  hay  only      In  all  the&e  instances   ibeir  superiority  i( 
|,  more,  comparatively  speaking,  than  ihe  difteience  of  a  car- 

^^^L  rot  crop  raied  at  one  guinea  pel  load  of  forty  bushels,  to 
^^^H  the  ralue  nf  turnips  on  Ihe  same  toil ;  rating  them  as  a 
j^^f      produce  for  home  consumption. 

II  '  One  heaped  buabcl  of  carrots,  thereforo,  is  equal  to  I8lbs. 

«f  hay.  AOmiuing  each  Ciirt-horac  lo  consume  this  quan- 
tity of  hay  for  120  dajs,  it  amounts  to  3,l60!bs.  the  average 
[iroduce  of  one  acre  of  good  pasture  land. 

The  same  animal,  if  ted  on  carrots,  with  the  addition  of 
the  cut-straw  provender,  which  is  aiubstiiuie  for  corn,  and 
adds  iolidit)  to  the  canuls,  uill  require  only  120  bushels  of 
carrots,  or  three  londi  ;  not  half  the  produce  of  an  acre 
of  arable  land  worth  5s.  per  acre. 

To  this  must  be  adiicd  the  great  superiority  in  point  of 
Condition,  which  the  cattle  evince.  The  Inl tor  method  of 
feeding  with  carrots  and  cut  provender,  is  fully  equal  to 
ISlbs.  of  hay  and  half  n  peck  of  oat*  to  each  horse. 

My  object  in  prticnling  the  above  remarks,  for  the  con«* 
lidcration  of  the  Society  for  the  Encouragement  of  Arts, 
&c.  &c.  is  the  hope  of  c.\teuding  .t  most  valuable  branih 
of  Agriculture  (ubich  has  long  stood  the  test  of  experience) 
ID  ore  generally  throughout  the  kingdom;  and   is  re»pect- 

I fully  submitted  lo  them  by  their  obedient  servant, 
W.WiLtn  Mason. 
Goodmt  Lodge,  itear  Warwick. 
Jan.  31,  18Q5. 
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Extraciifrom  a  Collection  of  Papers  on  the  Subject  of  Aihlctie 
Exercises.    By  Sir  John  Sivclaih,  Bart  M.P.* 

This  Pamphlet  consisting  0/ 100  pages  in  octat/o^  contmns  ^ 

m  re^print  of  the  Observattons  xohich  toere  before  circulated  bf 
Sir  John  Sinclair ,  uhich  were  inserted  in  our  thirteenth  volume  m 
p.  309  top,  Si7»  xrith  the  ansxcers  which  wert  produced  b^ 
that  interesting  enquiry.  For  the  present  I  shall  confine  Mtjr*  . 
Mclfto  a  Letter  from  Dr,  J*  P»  Buchanf  on  the  manner  qf 
treating  the  Ancient  Athletics. 

To  Sir  John  Sinclair,  Bart,  M.P. 

Sir, 

My  attention  having  been  greatly  excited  by  the 
Tery  ingenious  observations  and  queries  circulated  by  yon,  AdvMhfetjf 
concerning  the  method  of  producing,  what,  perhaps,  with  andem  ani 
propriety,  may  be  denominated  the  athletic  temperament ;  T^^T^f"**' 
as  well  as  by  the  interesting  facts  contained  in  the  comma«-  log. 
nicatioDs  of  your  various  correspondents,  it  occurred  to  me, 
that  a  comparison  of  the  modern  art  of  training,  with  that 
practised  by  the  antients,  who  certainly  paid  no  small  atten« 
tion  to  the  means  of  augmenting  corporeal  vigour  and  acti«* 
vity,  would  tend  to  throw  some  farther  light  on  this  curious 
subject* 

Among  the  antient  inhabitants  of  Greece  much  pains 
were  bestowed  in  improving  the  strength  and  activity  of  the  JJ*  ?'****^ 
human  body,  by  due  cultivation. 

*  Printed  in  London,  1806,  and  gntultoutly  circulated  by  tK^  Aotbeiw 
I  would  Uke  the  liberty  to  loggett  to  the  honorable  Baronet,  at  wdl  aa  Co 
all  other  public  ipirited  writers  in  like  circunntancet,  that  for  Che  purpcte 
i  of  easy  and  extensive  distribution,  every  book  ought  to  be  sold  for  a  ptk« 

at  some  known  place,  and  announced  once  or  twice  in  tht  public  ptptfa* 
This  effectual  meana  of  placing  a  work  in  the  hands  of  the  public  by  tb« 
medium  of  bookse>letS|  is  obviously  ro  impediment  to  the  gratuiteua  dis* 
tribation,  which  may  at  the  same  time  be  carried  to  any  extent  dctJied* 

The 
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The  gymnastic  exercises*  so  termed  from  their  being  g^ 
'r/mnaft'  nerally  performed  in  a  state  of  nudity,  constituted  anioi^ 
cfctfet.  that  people  an  important  part  of  liberal  education,  and  wc  i 

regularly  taught  l^  masters  in  schools  instituted  for  th 

foot  Rftcet.      express  purpose.     Pupils  were  exercised  in  the  foot  race 

and  in*  the  art  of  leaping,  and  of  throwing  the  iiscus  o 

quoit,   and  the  javelin.      These  were  considered  as  th< 

slighter  species  of  exercise.    The  more  serious  consisted  o 

the  art  of  wrestling  and  of  boxing    The  combination  c 

Fanottium  or  ^^^  ^^^  ^^  termed  pancratium^  and  seems  to  have  bcci 

Boadiig.  nearly  equivalent  to  the  modern  English  practice  of  box 

ing.    When  it  is  considered  that  tlie  man  who  obtained 

prise  at  the  Olympic,  the  Pythian*  or  any  of  the  publi 

games*  where  candidates  resorted  from  all  the  different  state 

of  Greece  to  contend  in  these  exercises,  not  only  acquire^ 

*  a  distinction  highly  gratifying  to  himself,  but  which  reflecte 

Honor  on  his  family*  and  even  on  his  country ;  it  may  b 

fiurly  inferred  that  every  attention  was  paid  to  the  previoi 

''^  ^*'*^'**^f*  education  of  the  individuals,  destined  to  excel  in  these  ej 
wcfc  previously 

ednoited,  exer«  ertions  of  muscular  strength.     Of  the  particular  diet*  ar 
cued  and  tuioed  junds  of  exercise  in  use  among  the  Greeks  previous  to  ti 
.    solemn  contest  at  the  public  games,  I  have  not  been  fort 
nate  enough  to  find  any  detailed  account.     Pansanias  me 
tioas  that  ten  months  previous  to  the  solemn  combat*  i 
candidates  took  an  oath  in  the  temple  of  Jupiter^  faithfu] 
to  comply  with  all  the  antient  laws  and  usages  of  the  chai 
pions*  and  from  that  time  till  the  period  of  the  solemn: 
they  were  daily  and   diligently  exercised  in  whatever  t 
requisite  to  produce  excellence  in  the  profession  to  whi 
they  had  devoted  themselves.    A  proof  that  the  means  tl 
employed  were  admirably  calculated  to  develope  and  i 
prove  all  the  corporeal  powers  of  the  human  animal*  is 
forded  by  the  statues  of  antiqaity.     The  superiority  of 
Grecian  ^culptuie*  which  the  world  has  ever  since  attemp 
in  vain  to  rival,  was  doubtless  in  great  measure  owin[ 
the  frequent  opporcunitics  the  artists  of  t-hose  times  enjo 
of  beholding  the  human  body  brought  to  the  highest  pi^^ 
of  perfection,  which  constant  exercise  in  the  open  air*  coJ 
Lined  with  appropriate  regimen  under  a  genial  climate,  V 
#  natural  tendency  to  produce,  X 


I 
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To  the  individuals  who  excelled  in  some  particular  kinds  The  indent . 

,  -  ,^,.  ,  ,  ,  sutuc$  were 

>f  exercise,  we  learn  from  Pliny,  that  a  statue  was  decreed  portraiu  oi  tK« 
s  the  appropriate  reward  ;  so  that  many  of  those  figures  »n^P'o^e<l  »«»-  < 
which  biill  remain,   that  of  the  Di^cobofus,  for  example,  are 
in  fact,  individual   portraits;  and  might  almost  without  a 
hyperbole,    be   ci^lled   living  examples  of  the  perfectioa 
vhich  liie  human  form  is  capable  of  attaining. 

The  llomans  seem  to  have  derived  their  inclination  for  Athlete  of  cht 
public  combats,  as  they  did  many  other  of  their  arts,  from  R-o^*a». 
the  Greeks.  Rut  to  engage  personally  in  these  contests^ 
appears  to  have  been  considered  as  incompatible  with  the 
stern  dignity  and  decorum  of  the  republican  charactiier* 
They  therefore  hired  persons  to  contend  with  each  other 
for  their  amusement.  From  the  victor  receiving  a  prize  or 
reward,  they  were  termed  Athlctct.  But  the  warlike  genius 
of  the  Roman  people  soon  led  them  to  require  exhibitions 
of  a  more  sanguinary  nature.  These  were  performed 
by  the  gladiators,  who  at  first  consisted  of  captives  taken  GIa<littc«« 
in  war,  who  were  compelled  to  fight  with  each  other  for 
the  amusement  of  the  populace.  Afterwards  persons  volun- 
tarily embraced  that  mode  of  obtaining  a  livelihood,  and 
hired  themselves  for  money  to  such  as  chose  to  court  popu- 
larity by  treating  the  public  with  an  exhibition  of  this  kind, 
of  which  they  had  become  extremely  fond.  The  gladiators 
fought  with  swords  and  other  weapons,  and  their  combats 
bccam,e  mortal  at  the  will  of  the  spectators. 

Kolwithstanding  the  degradation  of  the  exercises  of  the  Regim<>n  in4 
palctttra  among  the  Romans  from  the  rank  of  a  liberal  art,  «**»^*^«* 
a  certain  degree  of  bodily  strength  and  activity  was  indis« 
pensibly  requisite  to  those  by  whom  they  continued  to  ba 
practised.  To  acquire  this  it  was  requisite  to  comply  with 
certain  ruks  of  regimen  and  exercise,  concerning  the.  na- 
ture of  which  a  considerable  share  of  sufRciently  accurate 
information  may  still  be  gleaned. 

Horace  acquaints  us  with  the.  kinds  of  exercise  and  -ot 
privations  requisite  to  fit  a  person  for  contending  for  the 
pri^e^  even  in  the  least  violent  of  the  gymnastic  exercises. 

*'  Qui  studet  optatam  cursu  contingere  metam, 
Malta  tulit,  fecitque  puer,  sudavit  et  alsit, 
Abstinuii  venerc  ct  Buccho." 

Epictctus 
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<  give! « lomMl 

L    trATninif    tfifl' 


Ep\cWtus  ill  alluding  to  ihe  Olympic  game*  givei  « 
ivhnt  more  detailed  accnunt  of  ttie  prefious  training  tfi4 
^candidates  were  obliged  lo  undergo.  "I  would  conquer 
.1 1  lie  Olympic  games,"  he  supposes  his  pupil  to  *ay,  anj' 
then  goes  oti  to  tell  him;  But  then  consider  what  piecedef ' 
and  fiiltows,  and  then  if  it  be  for  your  adraniaga  engagtf^ 
in  the  affuir.  You  must  conform  lo  rules;  submit  lo  »*' 
diet;  refrain  from  dainties;  exercisd  .our  body  whether 
▼ou  chuBC  it  or  not.  at  a  stated  hour,  in  heal  or  cold  ;  yotr 
must  drink  no  cold  water;  nor  sometimes  even  wine.  Ia*< 
a  word,  you  must  give  yotirself  up  to  your  master  as  Uf' 
a  physician.  Then,  in  a  combat  you  may  lie  thrown  into^ 
a  ditch,  dislocate  your  artn,  turn  your  ankle,  swallow  abuii'<~|j 
dance  of  dust ;  and  iifler  all  lose  the  victory.""  "l 

Cilenwii  a  Galen,  the  celebrated   physician,    was  himself   addicted^ 

CjciMlLuh.  to  the  exercises  of  the  pafxttra  in  his  youth,  and  has  leW^ 
a  detailed  account  of  the  pain  he  sufri:red  in  the  reductioWk 
of  his  shoulder,  which  had  been  dislocated  in  a  wrestliofll 
match.  He  afterwa-rds  became  a  gymnasiarch,  or  snpepiS^ 
intendsnt  of  a.  company  of  gladiators,  and  many  rcmarhl^i 
on  their  diet,  exercises,  health,  and  habits  are  to  be  foun^M 
in  his  writings.  "Sj 

IKct  dF  the  The  diet  of  the  Jlkkla,  in  the  more  early  ages  consisteA^i 

AihM«mB(l.  of  dried  figs,  new  cheese,  and  boiled  grain.  The  aniienrt'J 
appear  to  have  derived  a  favourable  opinion  of  the  nutr!-  | 
tious  prnpSrties  of  ligs,  from  observing  that  the  person!  4 
who  were  apiioinlcd  to  guard  the  fig-gardens  and  vineyards,  t 
when  the  fruit  was  nearly  ripe,  and  uiio  fed  upon  hardly* 
any  thing  else  for  a  month  or  sis  weeks,  during  that  period'a 
bi^came  remarkably  fat.  Geese  were  also  fed  on  figs,  itt^j 
order  to  produce  those  enlarged  livers  which  C"nstitQtejl| 
a  favourite  delicacy  of  the  Koman  epicures.  The  fatand'^ 
sleek  appearance  which  the  negroes,  and  indeed  all  the  do>' j 
mcstic  animal;  in  the  West  Indies,  acquire  during  the  seasoq'  ^ 
ot  boiling  the  sugar,  notwithstanding  the  increased  laboUB  4 
they  undergo  at  thoi  period,  furnishes  another  proof  of  th»  4 
nuiriiiuus  properties   of  saccharine  matter.     It  is  a  fact, 

,  •  Culu'i  EpiitcCui ,  Book  iii,  ciuf.  15, 

perhapi 


«^ 


» 
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^rhapi  not  very  generally  known»  that,  though  a  dilute 

solution  of  sugar  very  frequently  diiorders  the  stomachy  by 

funding  into  the  acetous  fermcntatiou,  eatfsn   in  a  dry  or 

solid  form  sugar  hardly  ever  disagrees. 

The  governor  of  a  gymnasium,  named   Pythagoras,  is  ^^^  utttrlf 

amid  to  have  been  the  first  who  introduced  the  use  of  ani*  •mmai, 

Inal  food  as  part  of  the  athletic  regimen,  in  consequence 

of  having  observed  that  it  produced  firmer  flesh*  and  gave 

more  real  muscular  strength.    Of  meat*  the  antient  Atiletm 

were  restricted  to  the  use  of  pork.     Galen  asserts  that  pork  f^^J  frtfwti 

1      n    1       r  1       I7  the  antiwics. 

contains  more  real  nutriment  than  the  flesh  ol  any  other 

animal  which  is  used  as  food  by  man  ;  this  fact,  he  adds* 
is  decidedly  proved  by  the  example  of  the  Athletttt  who,  if 
they  lived  but  for  one  day  on  any  o<ther  species  of  food^ 
found  their  vigour  mauifestl)  impaired  the  next.  The  prac- 
tice of  the  antients  diflers  in  this  respect  from  that  of  the 
modern  trainers,  who  seem  universally  to  prefer  the  use  of  beef 
and  mutton.  Perhaps  these  animals  were  not  brought  to  such 
perfection,  as  the  food  of  man,  in  antient,  as  they  have 
been  in  modern  times.  The  antients  occasionally  ate  goat's 
flesh*  which  was  reckoned  highly  nutritious,  but  it  is  taid 
to  have  imparted  a  most  Xoetid  and  disagreeable  odour  to 
the  bodies  of  those  who  used  it.  The  preparation  of  meat 
by  roasting,  or  broiling,  was  universally  preferred  to  ^ 
boiling,  in  which  process  they  conceived  a  great  part  of 
the  nutittive  juices  of  the  meat  were  lost  in  the  water.  Bread 
made  of  the  whole  flour*  and  unfermented  (pants  azymuij  Bmd  not  fer« 
was  preferred  to  that  prepared  with  leaven.  I  have  myself '■«"''*^ 
heard  a  seafaring  man  observe  that  he  v.  as  always  sensible 
of  a  diminution  of  muscular  strength  when  he  left  off  the  . 
jiae  of  biscuit*  and  ate  common  bread.  For  breakfast  they 
took  a  little  dry  bread ;  but  after  the  exercises  of  the  day 
were  over,  they  always  eat  to  satiety,  and  were  sometimes 
even  forced  to  gorge  themselves  with  food.     Milo  of  Cfoto  Thefooa  \n 

^     *'  great  quintity^ 

na  is  said  to  have  consumed  fifty  pounds  of  solid  food  in  but  diinL 
one  day.      Their  drink  was  water  or  some  species  of  thick  ^P^*^* 
sweet  wine.     But  they  were  allowed  a   very  small  quantity 
of  fluid.     This  dry   diet  seems  to  have  constituted  an  es« 
sential  and  important  part  of  their  regimen. 

They 


/ 


uoiatiogi  See 


Refrefhinent 
ty  bathing, 
tubbing,  an« 
•lAtiii|{i  food, 
Arc. 


They  were  regularly  exerci'^ed  for  many  hours,  Jaitj,  i 
'  every  variety  of  muscular  effort.  Before  engaging  in  th 
Combat  of  the  pancratium,  or  wrestling  and  boxing,  th 
skin  was  anointed  either  with  oil,  or  with  a  mixture  of  o 
and  wax,  termed  ccroma.  This  was  supposed  to  nrcver 
too  great  a  loss  by  perspiration,  as  well  as  to  supple  tli 
limbs,  to  grapple  a  man  whose  skin  was  covered  with  a 
.unctuous  matter  of  this  kind  was  impossible  ;  they  then 
fore  rubbed  thesmclves  with  the  dust  that  covered  the  pc 
htstra*  When  people  of  rank  engaged  in  these  contests 
they  made  use  of  odoriferous  unguents,  and  rubbed  them 
selves  with  a  peculiar  kind  of  pulverablc  carih  brougb 
from  a  certain  cavern  near  Putcoli,  or  what  was  reckone 
Btill  preferable,  with  a  kind  of  dust  named  haphe,  whic 
was  imported  from  Egypt. 

When  their  exercises  were  finished  they  had  recourse  I 
ihe'ir  apotherapia,  or  methods  of  refreshment  They  wer 
immersed  in  a  tepid  bath,  where  the  perspiration  and  sorde 
were  carefully  removed  from  the  surface  of  the  body  by  th< 
use  of  the  strygil.  The  skin  was  then  diligently  rubbed  dry 
and  again  anointed  with  oil*  If  thirsty  they  were  pcrmitte< 
to  drink  a  stnall  quantity  of  warm  water**.  They  then  tool 
their  principal  repast,  after  which  they  never  used  any  exep 
cise.  They  occasionally  aUo  went  into  the  cold  bath  in  thi 
morning.  They  were  permitted  to  sleep  as  many  hours  a 
they  chose  ;  and  great  increase  of  vigour,  as  well  as  of  bu)l 
was  supposed  to  be  derived  from  long  continued  and  soun; 
repose. 


■  *  Nothing  can  afford  a  ftronger  proof  of  the  attention  paid  by  the  anti 
anttto  the  effects  of  exercife,  than  the  prohibition  of  cold  drink  to  peifon 
who  had  been  thus  fatigued.  When  heikted  and  exhaufted  by  Violent  mu( 
cular  exertion,  it  is  not  only  much  more  (afe,  but  even  more  reficHiing,  t 
take  fome  warm  fluid,  as  tea^  into  the  ftoraach,  than  to  drink  any  cold  ii 
quor.  lirmediate  death  has  not  feldom  been  the  confequence  of  drinkinj 
aglafsof  cold  water  or  beCTf  after  having  been  heated  and  fatigued  bj 
iancing,  or  anyothc-r  violent  exercife  To  thofe  who  may  inadvertent!; 
be  guihy  of  fuch  imprudence,  it  may  be  well  to  know,  that  to  fwallow  im< 
mediately  a  glafs  of  brandy,  or  a  tea«fpooafttl  of  hudaoum,  is  the  bed  mtani 
•f  eou:itera£tlng  its  baneful  confet^uencet. 
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In  order  to  empty  the  stomach  previously  to  entering  on 
this  particalar  regimen,  the  ancients  appear  to  have  prefer-  comoifncias 
red  the  use  of  emetics  to  that  of  purgatives.  Vomiting  was  tktcooiMb 
produced  by  tickling  the  fauces  with  the  finger»  or  by 
means  of  a  feather,  which  was  occasionally  dipped  in  a  so* 
lution  of  aloes.  Stimulating  glysters  were  occasionally  ad- 
ministered>  and  one  of  these  modes  of  evacuating  the  sto- 
mach or  intestines  was  practised  whenever  the  appetite 
appeared  to  flag. 

Sexual  intercourse  was  strictly  prohibited  ;   and  during     ^^  tesadi 
the  night  plates  of  lead  were  worn  on  the  loins»  with  a  view  iiitercoiirs«4 
to  prevent  venereal  inclinations. 

In  order  to  exercise  their  patience,  and  accustom  them 
to  bear  pain  without  flinching,  they  were  occasionally  flog-  -.  ua^ 
ged  on  the  back,  with  the  branches  of  a  kind  of  rhododend* 
ron,  till  the  blood  flowed  pretty  plentifully.  By  diminishing 
the  quantity  of  the  circulating  fluid,  this  rough-  kind  of  cup- 
ping was  also  considered  as  salutary,  in  obviating  the  ten* 
dency  to  plethora,  to  which  they  were  peculiarly  liable . 

To  be  exercised  in  a  pure  salubrious  air  was  deemed  of 
essential  importance*  The  principal  schools  of  the  Roman  Salubrlooi  air; 
Alhhtm  were  accordingly  established  at  Capua  and  Ravenna, 
places*  the  air  of  which  was  reckoned  the  most  pure  and 
healthy  of  any  in  Italy.  They  carried  on  their  exercises  la 
the  open  air»  in  all  sorts  of  weatherj  the  changes  of  which 
soon  ceaied  to  aflect  them* 

You  will  probably  agree  with  me  in  remarking  a  consider- 
able degree  of  conformity  between  the  ancient  and  the  mo- 
dern practice  of  training*  in  the  kinds  of  food  and  drink 
preferred,  in  exercise,  and  in  constant  exposure  to  pure  and    The  aadeatt 

free  air:  the  last  point  I  should  consider  as  being  of  essen-  ''•^^  *^   ^^ 

^  ^  more  thaa  Un 

tial  importance.  modem* 

The  antients  appear  to  have  paid  more  attention  to  the 
state  of  the  skin,  by  their  use  of  the  warm  bath,  and  nf  fric- 
tion. And  the  adoption  of  these  means  would  probably  be 
found  useful  by  our  modern  practitioners.  Nothing  is  more 
grateful  after  exertion,  or  tends  to  alleviate  fatigue  more 
than  the  tepid  bath.  I  should  imagine  immersion  in  warm 
Vol.  XV.  Sept.  1806.  L  water 
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visXor  ibc  best  mode  of  averting  the  injarious  effects  of  .a 
buxing  match. 

That  this  regimen  anil  exercise  would  have  the  same  e£- 

fects  in  former  times^  as  in  the  present  day,  cannot   be 

doubted.     The  ancient  €««<«»,  which  consisted  of  leathern 

thongs,  studded  with  knobs  of  lead   or  copper,  and  con* 

terted  round  the  hand,  must  have  added  greatly  to  the  force 

of  a  blow.    These  straps  were  indeed  carried  up  to  the  elbow, 

by  which  the  arm  was  in  some  measure  protected.     I  doubt, 

however*  whether  any  of  our  modern  pugilists  would  venture 

The  fttMetic  to  encounter  such  additional   means  of  ofience.      By  the 

wu^nAt"confi.  phvsicians  of  antiquity  the  athletic  temperament  wa»  by  no 

dcred  healthy,   means  reckoned  a  healthy  state  of  the  constitution.     Hip* 

pocrates  considered. this  condition  of  extreme  bodily  health 

ab  peculiarly  prone  to  disease.    Galen,  who,  as  has  been 

already  stated,  was  practically  acquafintcd  with  the  subject, 

asserts  that  besides  the  various  accidents  to  which  they 

were  necessarily  exposed  in  the  course  of  their  exercises, 

and  combats,   the  Atkleta  were  liable  to  rupture  of  blood 

vessels  in  the   lungs,  to   apoplexy,  and  to  lethargic  com* 

plaints.    To  obviate  the  last  of  which,  they  were  permitted 

occasionally  to  have  intercourse  wiih  the  female  sex.     He 

*«Kre  not  long  »*ys  they  rarely  preserved  their  vigour  so  as  to  be  fit  to  ap- 

lt-    '  pear  in  public  for  a  longer  period  than  ^\q  years  ;  and  he 

particularly  mentions  that  they  were  considered  as  a  short* 

lived  race  of  men.     These  circumstances  are  perhaps  chiefly 

.  ,.      to  be  attributed    to  their   moral  conduct.     For  when  not 

Bat  they  hved        ,  i.-!-  /•!/••  .'t 

diflblntciy.        under  a  course  of  discipline  to  fit  them  tor  the  combat,  they 

indulged  themselves  in  every  kind  of  drunkenness  and  de- 
bauchery ;  so  that  by  all  the  authors  of  antiquity  who  men- 
tion  them,  their  manners  are  reprobated  as  being  extremely 
dissolute. 

Although  that  state  of  extreme  fulness  of  blood  and  high 
tension  of   fibre,  which  is  calculated   to  enable  a  man  to 

The  trpttment  ^  ^j.^  j^jj^  full  strength  for  a  short  period  may  not  be  that 
tnighc  fcf  bene-  **  *  •' 

ficial  M  judici.  condition  of  the  body   most    consistent  with    permanent 

ottiiy  idopicd.   jj^aiih,  or  with  duraiinn  of  life,  ytt  I  think  you   have  great 
m«nt  in  drawing  the  attention  of  the  public  to  the  effect^ 

'   o£ 


t 


<if  aii»exercise9  and  diet  on  the  buman  fratnei  and  demon- 
strating  b  y  such  irrefragable  examples*  the  extraordinary 
alteration  which  these  powerful  agents*  under  du  e  manage* 
nent  are  capable  of  operating  on  the  body  of  mn-a. 

The  antients  were  by  no   means  unacquainted  witb«  or     TheaaA 
inattentive    to  these  instruments    of   medicine,    although  ^^j^^   ^f  , 
modern  practitioners  appear  to  have   no  idea  of  removing  practice  to 
disease  or  restoring   health,  but   by  pouring  drugs  itito  the  i^^JI^^'*^ 
•tomach*     Herodicus  is  said  to  have  been  the  first  who  ap- 
plied the  exercises  and  regimen  of  the  gymnasium  to  the 
removal  of  disease  or  the  maintenance  of  health.     Among 
the  Romans,  Asclepeiades  carried  this  so  far,  that  he  is  said 
by  Celsus  almost  to  have  banished  the  use  of  internal  re* 
medies  from  his  practice.     He  was  the  inventor  of  pensile 
beds,  which  were  used  to  induce  sleep,  and  of  various  other 
modes  of  exercise  and  gestation,  and  rose  to  great  eminence 
as  a  physician  at  Rome.     In  his  own  person  he  afforded  an 
excellent  example  of  the  wisdom  of  his  rules  and  the  pro« 
priety  of  his  regirocn«     Pliny  tells  us  that  in  early  life«  he 
made  a  public  profession  that  he  would  agree  to  forfeit  all 
pretensions  to  the  name  of  a  physician,   should  he  ever  suf « 
fer  from  sickness*  or  die  but  of  old  age ;  and  what  is  mo  re 
extraordinary  he  fulfilled  his  promise,  for  he  lived  upwards 
of  a  century,  and  at  last  was  killed  by  a  fall  down  stairs. 

As  some  of  your  queries  seem  intended  to  obtain  inform-     £|{^cu  vi 
ation  concerning  the  effects  of  regimen  iu  removing  certain  tfmon^ 
diseased  states  of  the  constitution,  I  beg  leave  to  point  out 
a  few  examples  which  have  been  sanctioned  by  experience.  , 

Several  instances  have  come  within  my  own  knowledge, 
of  individuals  who,  after  having  suflered  severely  from  re-  abftfndice  i 
peated  altacks  of  gout,  have  completely  eradicated  .that  ^onenttd 
painful  distemper*  by  an  entire  abstinence  from  fermented 
and  spirituous  liquors  of  all  kinds,  and  have  by  the  same 
means  recovered  a  much  greater  share  of  health  and  vigour 
than  they  could  expect. 

The  effects  of  the  dMa  aquea,  or  living  wholly  on  pirre 
water,  cooled  by  ice*  in  alleviating  the  pun  of  cancel ,  and 
in  several  cases  even  of  its  effecting  a  complete  cure  of  that 

L  2  painful 
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of  Plaatus^  everything  which  relates  to  the  knowledge  •f 
men  and  things  in  his  time*  so  as  to  exhibit  an  outline  of  the 
civilization  and  manners  of  that  period. 


The  question  concerning  the  absolute  or  relative  tenipe- 
tntcrldr  tetape«  satufe  of  the  interior  parts  of  the  earth*  has  been  long  agi- 
"^^^  ^         tated,  though  it  now  appears  to  be  decide^!  that  our  globo 
contains  no  internal  source  of  heat,  if  we  except  the  occa* 
•ional  combustions  of  Tolcanoes. 

"  Mr.  DeTrebra,  captain* of  mines  at  Freyburg  and  Pro- 
fessor Lampadius,  have  directed  some  experiments  to  this 
•bjecL  They  placed  two  thermometers  of  Reaum  ur  at  dif- 
ferent depths  in  the  mines,  and  compared  them  twice  a  day 
with  one  exposed  to  the  atmosphere.  One  of  the  subterraneouf 
thermometers  stood  constantly  at  12^  and  the  other  at  9f 
Mr.  De  Trebra,  who  intends  to  repeat  and  vary  these  expe* 
rimeutSy  purposes  likewise  to  make  some  others  relative  to 
tlie  theory  of  Dr.  Bensenburgh  on  the  fail  of  bodies. 


{CahoMWi  and  Magnefum. 

Professor  Ritter  has  communicated  to  the  Royal  Aca 
Rittcr*s  lips-  demy  of  Sciences,  of  Munich,  in  one  of  its  sittingb  last  yea 
%l^!^i^^      ^  coarse  of  experiments,  jeferiing  diiectly  to  the  nature  $ 
magnetism. 

In  the^  years  1776  and  17779  ^^  Academy  had  alref 
proposed  questions  on  this  subject,  and  the  scientific  w< 
was  busied  in  considering  the  relations  which  might  e 
between  electricity  and  magnetism. 

The  fullowing  are  the  results  of  the  experiments  of  Rit 
Ctaeralfacti.    ^^  abridged  by  Professor  Millin  in  his  Magasin  Ency 
pedique  for  May  last. 

1.  Every  magnet  is  equivalent  to  a  pair  of  heteroge 

like^tSomctiiU  "^^^^*   united  together;  its  diflfercnt  poles  represent 

were  different  metals.    , 
^        .      .  fi*  Like  them,  it  gives  electricity  ;  that  is  to  say, 

dectricicy.       the  two  polcs,  the  positive  electricity,  and  the  otb 

negative  • 
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5.  By  following  (he  same  process^  a  certain  number  of 
BiaenetStas  well  as  a  certain  number  of  pairs  of  metals.    Piles  of  Mig- 

o        '  *  net:  will  anccC 

afforded  electricity;  and  in  this  manner  the  electricities  the£lccuoiiie« 
afforded  by  the  poles  of  different  magnets,  have  been  sue-  "* 
cessfullv  indicated  by  the  electrometer. 

4.  By  means  of  these  electricities,  one  of  these  batteries  '^^^  C«lfs< 
of  magnets,  accordingly  as  it  is  more  or  strong*   produces 
upon  dead  and  living  bodies,  all  the  phceaomena  which  are 
produced  by  a  pile  of  Volta  of  the  common  kindj  and  of 

the  same  force. 

5.  The  exper  iments  which  prove  this  ,sheW|  that  in  mag-  fpt.  u,  *  j 
Betised  iron  the  south  pole  gives  positive  electricity,  and  iron  tnd  ilc«l  ! 
the  north  pole  negative  electricity  ;  but  that  on  the  contrary  ***^*  .  f '^«'«"* 

in  magnetised' steel,   the  north  pole  affords  the  positive  elec* 
tricity,  and  the  south  pole  the  negative* 

6.  The  same  inverse  disposition  is  also  observed  with  re*        .       _ 

^  ,    •— «iid  contrtiy 

gard  to  the  polar  oxidability  of  th^  magnetized   body  in  ozidabUities. 
which  this  change  is  produced  by  magnetism.     In  magnet- 
ized iron   the  south  pole  is  most  oxidable,  and  the  north 
pele  least ;  whereas  in  magnetized  steel  the  north  pole  it 
most  oxidable  and  that  ot  the  South  least. 

7.  Mr.  Ritter  thinks,  that  by  considering  the  earth  as  an    The  Earth  is. 

» 

immense  magnet,  these  results  mi^ht  serve  to  explain  vari-  J!l«iet  "mo^ 

ous  phoenomena  of  nature,  such  as  physical  difference  be-  dudog  elecccic 

tween  the  two  hemispheres,  the  Aurora-borealis,  and  the  •"•*^  '"^ 

Avrora  Australis.     In  fact,  after  what  has  been  just  stated^  « 

Ihe  earth  considered  as  a  magnet,  may  be  taken  as  an  equi* 

t&lent  to  an  immense  piie*of  Volta  of  which  the  poles  are  on  - 

one  side  sufficiently  closed  by  the  waters  of  the  ocean* 

And  the  action  of  this  pile  must  produce,  and  have  pro* 

duced  the  greatest  chemical  changes  in  the  materials  of  the 

earth ;  changes  which   must  have  differed  according  to  the 

poles ;  and  of  which  pile  the  poles  at  the  other  extremity 

have  always  such  an  abundance  of  electricity  as  to  cause 

its  splendor  to  appear  by  radiations  in  the  va»t  spaces  of 

Ihe  heayens. 
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Prtzf4  offered  hy  the  S^kty  for  encouragement  ^  Kdtumal 
IndustTjf,  in  France,  at  Us  general  sitting  of  Jan.  tg  last. 

gSjiSjjg       1.  For  sizing  of  paper»  a  priare  of  three  Ihoiuand  francs, 
^pv*  is  offered  to  him  who  shall  indicate  a  less  expensive  and 

more  perfect  process  than  is  at  present  employed  in  the  pa« 
per  manufactories  of  France. 

•-Vciminioft.  ^*  ^®^^^®  fabrication  of  cinnabar,  equaV  to  that  called 
Chiaese  vermillion,  a  prize  of  twelve  hundred  francs. 

—Block  £a*       3,  For  the  encouragement  of  engraving  in  relief^  or  pro- 

!"■•***•  ducing  blocks  for  printing,  two  thousand  francs. 

The  Society  invites  the  concuf 'ents>  to  discover  mecha- 
nical or  chemical  means  of  facilitating  the  processes  of  this 
method  of  engraving,  without  losing  sight  of  the  requisite 
degree  of  perfection*  They  also  direct  the  attention  of 
artists  towards  the  most  useful  objects^  such  as  designs  of 
raachines,  and  apparatus  of  every  kind,  architecture,  and 
nautral  history,  in  its  various  branches^  and  ornaments  for 
letter  press*  ^c. 

The  preceding  prizes  wiU  be  decreed  in  the  year  1807» 
the  following  are  for  the  year  1808. 

1.  For  the  best  construction  of  furnaces  for  lime,  tiles, 

likk  m4  Tile  ^^^  bricks,  a  prize  of  2400  francs,  and  two  other  prizes  of 
500 ;  to  those  who  shall  have  approached  the  nearest  in 
succession  to  the  object  of  this  program,  of  300  francs. 

The  society  take  notice,  and  their  remark  is  probably 
applichblc  to  the  processes  made  use  of  in  this  country,  that 
great  savings  of  fuel,  and  other  advantages  have  been  de- 
rived from  scientific  improvements  in  the  furnaces  made 
use  of  in  many  of  the  arts;  but  that  in  the  fabrications 
which  form  the  subject  of  the  present  question,  do  such 
improvement  has  tuken  place ;  they  therefore  offer  the  be- 
fore mentioned  prizes  to  those  who  shall  establish  works 
in  France  in  which  these  articles  shall  be  made  with  the 
least  expcnce  of  fuel 

52.  Fur  the  culture  of  hor&e  beans,  on  a  large  scn1e>  in  a 

Jkiie-Waai.     district  where  they  are  not  ut  present  uscd>  600  francs. 

Jooch  PdotcTi  Chajpel-fircetj  SghOi 
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ARTICLE   L 

Letter  from  Richard  Lovell  EocwoBTn,  Esq.  cojUain- 

ing  a  Description  of  an  Odometer  for  a  Carriage^  and 

some  Remarks  on  the  Patent  Boring  Machine  of  Mr* 

Ryan. 

To  Mr.  NICHOLSON. 

EdgeworthsCown,  Ireland,  Au^.  ay,  xSo6. 

Sir, 


I 


SEND  you  a  drawing  of  an  Odometer  for  a  carriage,  Description  o| 
/^    >-  which  I  request  vou  will  insert  in  your  Journal  when  it  *°   Odometer, 

U  entirely  convenient  to  you.  ^r  measuring 

*  This  Odometer  is  more  simple  than  any  which  I  hare  the  ground 
Been,  is  less  liable  to  be  out  of  order,  and  may  be  easily  a^riagc*  ^^ 
attached  to  the  a\letree  bed  of  a  postchai^e,  gig,  or  any 
other  carriage. 

One  turn  and  a  half  of  a  screw  is  formed  round  the 
nave  of.  one  of  the  hinder  wheels  by  a  slip  of  iron  thrco 
quarters  of  an  inch  broad  and  one-eighth  of  an  inch 
thick;  this  is  wound  round  the  nave,  and  fastened  to  it 
by  screws  passing  through  five  or  six  cocks,  which  are 
turned  up  at  righj  angles  on  the  slip  of  iron.  Thie  helix 
V     *  80  formed  on  the  t  nave  of  the  carriage  wheel  acts  as  a 

worm  or  screw  upon  the  teeth  of  the  wheel  A,  upon  the 
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•r^  •  .•  -  ^atbor  of  which  another  screw  of  brass  B  is  formed,  which 
an  Odometer,  acts  upon  the  brass  wheel  C  (r  ig.  1  #  PI.  111.)  1  his  wheel 
or  initnimcnt  Q  serves  also  as  a  dial-plate,  and  is  divided  into  milrs, 
the  ground  halves,  quarters,  and  furlongs ;  the  figures  indicating  the 
paused  over  by  miles  are  nearly  three  quarters  of  an  inch  long,  so  as  to 
a  carnage.  beqnilc  distinct ;  they  are  pointed  out  by  the  index  D, 
which  is  plafjed  as  represented  in  the  plate,  in  such  a 
*  manner  as  to  be  easily  seen  from  the  carriage. 

These  two  brass  wheels  are  mounted  by  the  irons  £  E 
upon  a  block  of  wood  F,  eight  inches  long,  two  inches 
thick;  and  five  inches  broad.  This  block  may  be  screwed 
upon  the  axletrce-bed  by  two  strong  si^uare-hcadcd 
wood -screws.  If  the  carriage  permits,  this  blo/ck  sliould 
be  fixed  obliquely  on  the  axletree-bed,  so  that  the  dial- 
plate  may  be  raised  np  toward  the  eye  of  the  <|)erBOQ 
tboking  out  from  the  carriage. 

11  is  a  ratchet  wheel  attached  to  the  arbor  of  the  wheel 
A,  which,  by  means  of  the  click  I,  allows  the  wheel  to 
be  set  wkh  a  key  or  handlo  fitted  to  the  squared  end  of 
the  arbor  at  K.  Iris  a  long  spring  screwed  on  the  block; 
it  presses  on  the  wheel  A,  to  prevent  it  from  shaking  by 
the  motion  of  the  carriage.  A  small  triangular  spring  is 
put  under  the  middle  of  the  dial-plate  wheel  for  the  same 
purpose. 

If  the  wheel  of  the  carriage  is  exactly  five  feet  three 
inches  in  circumference,  the  brass  toothed  wheel  which  it 
turns  should  have  twenty  teeth,  and  that  which  serves  as 
a  dial-plate  should  have  eighty;  it  will  then  count  &vc 
miles.  If  the  carriage  wheel  is  either  larger  or  smaller," 
a  miie  should  t>c  carefully  measured  on  a  smooth  road, 
and  the  number  of  turns  which  the  carriage  wheel  makes 
in  going  this  mile  may  easily  be  counted  by  tying  a  piece 
of  fine  packthread  to  one  of  tiic  spokes  and  letting  the 
wheel,  as  it  moves  slowly  forward,  wind  up  the  pack- 
thread  on  its  nave.  When  the  wheel  has  proceeded  a 
half  or  a  quarter  of  a  mile,  unwind  the  string  and  count 
the  number  of  turns  which  it  ha^^made. 

By  the  addition  of  another  wheel  of  ciglity-one  teeth 
placed  under  the  dial-plate  wheel  and  mo\t<(i  by  the  screw 
C,  with  a  proper  hand  fitted  to  it,  and  proper  figures  on  the 
dial-plate,  this  machiue  would  count  four  hundred  miles. 

Bgiu^a 
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Boring  Machine. 

I  take  this  opportunity  of  mentioning  a  trial  that  I      Boring  ml 
lately  made  of  Mr.  Ryan's  patent  Boring  Machine,  foi*  ^^  ^\^  ^J^^ 
exploring  the  strata  of  mineral  countries.     This  machine  out  a  circular 
acts'likethe  surgical  trepan^  and  cuts  a  circular  hole,  ^J^J^Y^"* 
leaying  a  core  in  the  middle  which  is  drawn  up  from  time 
to  time  by  a  pair  of  self-closing  tongs. 

I  found  that  this  gentleman*s  machine,  from  his  want 
of  knowledge  how  to  push  his  owb  invention,  had  not 
obtained  due  credit;  J'thcrefore  iuTited  him  to  try  his 
machine  at  my  house,  that  I  might  witness  the  result  of 
the  experiment. 

Two  men,  relicTcd  from  time  to  time,  cut  a  truly  cir-  Fire  inch  hole 
cular  hole.  Hit  inches  and  a  quarter  in  diameter,  through  S^^.^Jo^c^^ 
a  block  of  hard  limestone,  leaving  a  core  a  little  taper  of 
four  inches  and  a  half  diameter  and  six  and  three  quau'ters 
in  length,  which  core  is  now  in  my  possession.  It  is  as 
true  and  as  smooth  as  if  turned  and  polished  in  a  lathe, 
^nd  the  under  surface  shews  exactly  the  fracture  by 
which  it  was  detached  from  the  block  at  bottom. 

By  this  contrivance  mines  may  be  ventilated  at  small  Th«  pieces  be* 
expense,  the  specimens  of  strata  that  arc  bored  t^^ro^g^  '"^j^"^^!^ 
may  be  brought  up  whole  and  unmixed,  no  deception  very  accurate 
can  take  place ;  and  not  only  the  dip,  but  the  fracture,  knowlcd«   of 
Jap,  and  accidents  to  which  each  stratum  is  liable,  may 
be  determined  at  any  depth.     True  vertical  and  horizon* 
tal  sections  may  be  pr«vious1y  obtained  of  any  spot  where 
it  is  proposed  to  sink  shafts  |  and  the  subterraneous  to* 
pography  of  a  whole  district  may  be  laid  down  upon  a 
y  map  with  confidence  before  any  great  expense  b  hazarded 

f  onjnerc  speculation. 

I  am.  Sir, 
With  regard  and  esteem, 
Your  faithful  humble  servant, 


J    - 


\    .  RICH.  J^OVEtL  EDGEWORTH, 


y 


% 
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II. 

Itcmarks  on  a  Paper  of  Mr.  Bos  well  on  invariable  Pau 
Ailumsy  Sfc.     In  a  Letter  from  J.  G. 

To  Mr.  Nicholson. 
Sir, 

Introduction  to   i^t?  jj  a     *  ..t. 

Remarks  on  a  "^    ^^^  "^  "®^  appear  to  DC  averse  to  the  insertion  of 

Paper  of  Mr.  any  critical  observations  upon  such  papers  of  your  Jour- 

3Bo«wcll,  jijj]  ^  mjj^  happen  to  contain  any  defective  inferences,  I 

am  induced  to  transmit  you  the  following  remarks  on  a 

paper  of  Mr.  BoswelPs,  relative  to  pendulums,  published 

in  your  Number  for  February  1805,  which  I  have  but 

just  seen. 

Mr.  B.  oonii-      Mr.  Boswell  commences  his  paper  by  observing  that 

f^^^f^^^  themagjiitudc  of  the  bodies  submitted  to  pyrometrical 

submitted  to    experiments  has  been  very  generally  neglected,  a  point 

pyrometrical     ^hich  he  would  insinuate  to  be  of  material  importance 

czpenments  ai 

an  element  of  i^  all  considerations  of  this  nature.     He  then  proceeds  to 

great    import-  state  the  obvious  circumstance  that  bodies  are  more  or 
'  less  speedily  affected  by  tl^e  temperature  of  any  surround- 

ing medium,  according  to  the  proportional  number  of 
their  particles  which  are  in  contact  with  this  medium ;  a 
circumstance  which,  as  he  observes,  is  dependent  on  the 
shape  ^nd  mass  of  the  given  body.  From  hence  he  de- 
duces the  following  inferences : 
uTfcM^^a^*  "  ^'  That  thegreater  the  bulk  of  any  body,  the  less 
large    body     ^^  ^Hl  be  its  mutability  of  temperature  in  proportion, 

would  be  little  u  ^j^A   of  course,  the  less  will  it  alter  its  degree  of  cx^ 
changed  by  the  .^  •       ,i 

•tmwphcrc.      "  pansion." 

"  2.  That  a  large  globe,  in  tlic  first  place,  or  a  cylin- 
«  dcr  whose  height  was  equal  to  its  diameter,  in  the  next 
^^  place,  or,  in  the  third  place,  a  large  cube,  would  have 
<^  its  dimensions  very  little  changed  by  the  fluctuations 
<^  of  atmospherical  temperature.'* 
But  Mr.B.doct      The  above  inferences  appear  io  be  inadmissible  from  a 
not  attend  to  circumstance  which  Mr.  Boswell  seems   to  have  over- 
non.*     **P*^"  looked,  viz.  the  possibility  of  a  partial  expansion  of  the 
given  body,  or  of  the  expansion  of  one  part  independ- 
ently of  the  remainder,  Mr.  BoswelPs  inferences  rcquir. 
hig  no  expansion  to  take  place  until  each  particle  has 
assumed  the  tempei|tture  of  the  surrounding  medium. 

It 


ON  PieyDULUMS,  &c.  g^l 

It  is  well  known  that  a  bar  of  iron  maj  be  heated  red  a  bar  of  inm 
hot  at  one  extremity  without  effecting  any  sensible  change  "»*>•  be  red  hot 
in  the  temperature  of  the  other  extremity  :  would  Mr.  cold*\t'*  th» 
Boswell   thence  infer  that  no  expansion  whatever  has  other; 
taken  place  in  the  bar  ?  will  he  not  rather  admit  a  cer- 
tain  expansion  to  hayc  been  produced  in  the  heated  end,   —  and  would 
and  a  gradual  decrease  of  this  expansion  to  have  extended  hcat'd    ^^'^ 
toward  the  cold  extremity  ? 

If  the  preceding  effect  be  admitted  to  take  place  in  a  And  m  waold 
bar  of  metal,  it  must  equally  be  admitted  in  every  body  M**.  Boswdl** 
which  is  susceptible  of  expansion   by  heat :  Mr.  Bos-    ^^^     *^* 
welPs  contrivance  for  rendering  effective  the  compensa- 
tions proposed  by  Crosthwaite  or  Pine  must  consequently 
be  nugatory,  were  the  apparatus  afiixed  even  to  the  side 
of  a  mountain  of  granite  in  lieu  of  his  octagonal  pillar. 
The   other  suggestions  of  Mr.  Boswell,  in  which  deal,    objection  to 
mahogany,  or  metal  is  employed,  I  should  apprehend  to  s^°ic  other  of 
be  still  less  deserving  of  attention  ;  and  1  am  incapable  c«.  ^^*^'"^*°' 
of  perceiving  the  good  effect  which  is  likely  to  arise  from 
the  filling  the  glass  tube  with  semen  lycopodii  or  sawdust, 
or  from  the  covering  it  with  oiled  silk. 

In  his  observations  on  a  paper  published  in  the  Reper-     Mr.  B.'s  ani- 
tory  of  Arts,  relative  to  Pine's  and  Crosthwaite's  peni-  roadvcrMoiuoii 
dulums,  (which,  by  the  bye,  appear  to  me  equally  harsh  pcrinotfouad^ 
and  unjust,)  Mr.  Boswell  triumphs  in  his  turn,  with  no  cdonfacti. 
small  satisfaction,  on  a  supposed  error  of  the  author ;  a 
triumph  which  the  preceding  remarks  will  not  so  readily 
authorize ;  it  may  be  even  doubted  whether  the  effect 
would  not  have  been  greater  in  the  solid  plank  than  in  the 
simple  rod.     The  cock   through  which   the   pendulum 
spring  passed  in  order  to  effect  the  proposed  compensa- 
tion, I  imagine  to  have  been  affixed  to   the  plank  by 
screws  :  now,  if  from  the  imperfect  conducting  power     Explanation* 
of  wood,  with  respect  to  caloric,  we  suppose  the  exterior 
strata  to  expand  from  an  increase  of  temperature,  and 
that  the  expansion  of  the  interior  strata  gradually  de- 
crease; as  in  the  afore-mentioned  bar  of  iron,  it  is  evi- 
dent that  the  screws  will  turn,  as  it  were,  on  their  inte- 
rior extremity,  and  form  an  angle  with  the  axis  of  the 
plank,  supposing  them  to  have  been  perpendicular  to  the 
axis  before  the  ^pansion  took  plate;  consequently  tbo 

outer 
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V  ®^*®*'  extremity  of  the  cock  would  be  farther  renioTcd 
of  lupport  may  from  any  fixed  point  in  the  axis  of  the  pendulum  than  if 
be  IcM  cfFcctii-  the  expansion  had  been  uniform  throughout,  in  which 
a    ^  an  a      n-  ^^^  ^^^  screws  would  haTC  maintained  their  perpendicu- 
larity.    The  same  reasoning  will  not  apply  to  the  simple 
rod,  the  expansion   being  equal   in  all  the  concentric 
strata. 

Mr.  Bosweirs  errors  with  regard  to   the  pyrometer 
)iave  been  so  ably  noticed  by  you,  that  it  would  be  ab- 
surd in  me  to  toucli  upon  them  ;  but  his  objections  to  the 
gridiron  pendulum^  on  account  of  the  mifed  metals  of 
which  it  is  composed,  do  not  appear  to  hare  been  contro- 
GrSdiroa  pen-  Terted :  Mr.  Boswell  ought,  however,  to  ha?e  been  aware 
^"*!S?*^V^"  that  ao  adequate  allowance  for  adjustment  is  constantly 
l^^uaUy  going,  m&de  io  their  construction,  to  obviate  any  defects  which 
may  arise  from  a  faulty  estimation  of  the  comparative 
expansions  of  the  different  parts  of  the  instrument,  as 
described  in  the  account  of  the  excellent  seconds  pendu* 
}unt  of  your  own  construction. 

I  am,  Sir, 
Your  obedient  servant, 

J.  G. 


III. 

ji  Tidrd  Series  of  Experiments  on  an  artificial  Substance 
zshich  possesses  the  principal  characteristic  Properties 
of  Tannin;  itith  some  Remarks  on  Coal,  By  Charles 
Hatchi:tt,  Esq.  F.R.S.*  ^ 

(Concluded  from  page  31.) 

VII. 

Sxperimenti,  x\FT£R  the  tanning  substance  and  the  other  product 
&c.  on  an  arti-  jj^d  been  obtained  from  the  renins,  balsams,  kc,  which 
having  the  cha-  ^*^^  ^^^°  mentioned  in  the  beginning  of  this  Paper,  the 

net  en  of  tan-  following  proportions  of  coal  remained  i: 
ning  matter. 

♦  Philos.  Trans.  1806.    For  the  former  Papers  see  our  JoumaL 
f  The  weight  of  the  coal  obtained  from  each  of  the  abovemen- 
tioned  substaiire?,  was  estimated  after  the  complete  separation  of 
every  other  product,  aod  after  the  moisture  had  been  expelled  by  a 
r^  licat,  in  close  vfiscla. 
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y       .  One  hundred  grains  of  the  sanu*  mastich  only  gaTc4J 

&c.pn  an  suti-  grains  of  coal  when  simply  distilled. 
fidal  substance      And  100  grains  of  amber,  when  treated  with  sulphuric 

nctcnof  tan-^^^^'  yielded  56  grains  of  coal. 

aing  imtter.    '     But  from  100  grains  of  the  same  amber  when  distilled, 
only  3|  grains  could  be  obtained. 

Many  other  eocaroples'might  be  adduced,  but  these  ap- 
pear  to  be  sufficient ;  and  I  mist  here  observe,  that  -the 
case  is  very  different  in  respect  to  the  gums,  for  the  dif- 
ference between  the  proportions  of  coal  obtained  from 
them  by  the  humid  and  dry  ways  is  not  very  consider- 
able, although  it  is  always  the  greatest  in  the  former 
process,  whenConducted  with  precaution.  Moreover  it 
is  to  be  remarked,  that  in  either  process,  Tariations  in 
the  quantity  of  coal  are  produced  by  difference  of  tem-> 
pcrafure,  by  the  figure  and  size  of  the  Tcssels,  and  many 
other  circumstances. 

But  it  is  not  only  in  the  proportion,  that  there  is  so 
great  a  difTttrence  between  the  coal  obtained  from  the  re- 
sinous substances  by  the  humid  way  or  by  lire,  for  the 
quality  is  also  most  commonly  diflferent ;  and  this  not 
only  applies  to  the  resins  but  also  to  ligneous  matter. 

The  coal  obtained  by  the  humid  process  from  many  of 
the  resins,  was  shining,  hard,  and  occasionally  iridescent. 
Few  of  the  coals  obtained  from  the  same  bodies  by  fire 
had  any  of  these  properties.  The  combustion  of  the  for- 
mer was  slow  in  the  manner  of  some  of  the  mineral  coals, 
whilst  on  the  contrary  the  latter  were  speedily  consumed 
like  charcoal.  This  difference  I  was  at  first  inclined  to 
attribute  to  a  small  portion  of  the  acid  which  might  not 
have  been  completely  separated,  and  I  therefore  pur- 
posely made  some  experiments  which  convinced  me  that 
this  was  not  the  case. 

Having  remarked  this  difference  in  the  coals  afforded 
by  the  resins,  I  was  desirous  to  make  some  comparative 
experiments  on  wood,  and  for  this  purpose  I  selected 
oak. 

1. 

On  480  grains  of  oak  sawdust  I  pourod  two  ounces  of 
sulphuric  acid  diluted  with  six  ounces  6f  water,  and 
placed  tho  matrass  on  a  sand-bath;  -where  it  remained 

from 


«  TANNINO   MATTER,   &C>  gQ 

from  the  beginning  of  last  June  to  the  end  of  September.    _ 

During  this  time,  the  sand-bath  had  rery  seldom  been  scc.  on  an  aiti- 

heated,  but  the  vessel  was  occasionally  shaken.  ^"al  substance 

At  the  end  of  the  period  abo?e  mentioned,   six  ounces  ractcrt  of  tut» 
of  boiling  water  were  added,  and  the  whole  being  poured  ing  matter, 
upon  a  filter,  was  repeatedly  washed,  and  was  afterwards 
dried  on  asand-bath  in  a  heat  not  much  exceeding  300<>. 

The  sawdust  appeared  to  be  reduced  to  a  granulated 
coal,  partly  pulverulent,  and  partly  clotted ;  the  whole 
weighed  ^10  grains. 

One  hundred  and  five  grains  of  this  coal  were  put  into 

^  a  platina  crucible,  and  were  exposed  to  a  red  heat  under 

a  muffle.     At  the  same  time,   an  equal  quantity'  of  char*. 

coal  made  from  the  same  oak  sawdust,   was  placed  in 

another  vessel  by  the  side  of  the  former. 

,  The  charcoal  was  speedily  consumed,  and  left  some 

brownish-white  ashes,  which  as  usual,  afforded  alkali, 

;  with  a  trace  of  a  sulphate,  which  was  probably  sulphate 

of  potash. 

On  the  contrary,  the  coal  formed  by  the  humid  way, 
burned  without  flame,  similar  to  the  Kilkenny  coal,  and 
others  which  do  not  contain  bitumen.  It  was  very  slowly 
consumed,  like  the  mineral  coals  above  mentioned,  and 
left  some  pale  red  ashes,  which  weighed  2  grains.  These 
ashes  did  not  yield  the  smallest  vestige  of  alkali^  and  the 
only  saline  substance  which  could  be  obtained,  was  a 
very  small  portion  of  sulphate  of  potash,  wiiich  did  not 
amount  to  more  than  one-fiHh  of  a  grain  ;  and  it  is  pro- 
bable, that  had  the  coal  been  more  copiously  washed, 
even  this  small  portion  of  the  neutral  salt  would  not  have 
been  obtained. 

2. 

At  the  time  when  the  preceding  experiment  was  began, 
I  also  put  480  grains  of  the  oak  sawdust  into  another 
matrass,  and  having  added  four  ounces  of  common  muri- 
atic acid,  the  whole  was  suffered  to  remain  during  the 
period  which  has  been  mentioned. 

At  the  end  of  the  four  months,  the  remainder  of  the 
acid  was  for  the  greater  part  driven  oflf  by  heat  not  ex- 
ceeding 300<>.  The  sawdust  then  had  the  appearance  of 
a  brownish^black  mass,  on  which  about  a  pint  of  boiling 
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.  distilled  water  was  poured  ;  the  whole  was  decanted  into 

&c.  on  an  arti-  ^  AHcf ,  Was  repeatedly  washed,  ahd  was  afterwards  df  ied 
ficial  subsunce  without  heat.     The  sawdust  then  appeared,    as  I  hire 

racterfof^tan^  ®^^*'''^^**'  brownish-black,  slnd  was  pulverulent.  It 
ninf  miKttcr.  burned  with  some  flame,*  emitted  still  a  slight  TCgctable 
odour,  and  Was  reduced  to  ashes  much  sooner  than  the 
coal  formed  by  sulphuric  aCid,  but  not  so  speedily  as  the 
oak  charcoal.  The  ashes  had  an  ochraceous  appearances, 
and  were  almost  devoid  of  any  saline  substance,  except- 
ing a  very  slight  tr^ce  of  muriate  of  pptash. 
•  These  two  experiments  therefore  prove, 

1st  That  wood  may  by  sulphuric  acid  be  converted 
into  a  coal  which  in  its  properties  is  very  different  from 
charcoal,  Althottgh  prepared  from  the  same  sort  of  wood; 
and  that  the  c6al  thus  formed  by  the  action  of  sulphuric 
acid,  resembles  by  its  ttode  of  burning,  and  by  not  af. 
fording  any  alkali  when  reduced  to  ashes,  those  mineral 
coals  which  are  devoid  of  bitumen. 

^ly.  That  wood  may  also  be  converted  into  a  sort  of 
coal  by  muriatic  acid,  but  in  this  case  some  of  the  vege- 
table  characters  remain,  although,  like  the  former,  not 
any  alkali  can  be  obtained  from  the  ashes. 

§VIII. 

Four  different  solutions  have  been  proposed  respecting 
that  difficult  problem  in  the  natural  history  of  minerals, 
ihe  origin  and  formation  of  coal. 

The  first  is,  that  pit-Coal  is  an  earth  or  stone  chiefly  of 
.  the  argillaceous  genus,  penetrated  and  imprcgiyated  with 
bitumen. 

But  Mr.  KiRWAV  very  justly  remarks,  that  the  Insnf. 
ficiency  of  thb  solution  is  demonstrated  by  Kilkenny  and 
other  coals  which  are  devoid  of  bitumen,  and  also  that 
the  quantity  of  earthy  or  stony  matter  in  the  most  bitu- 
minous coals  bears  no  proportion  to  the  weight  of 
them  *. 

The  second  and  most  prevailing  opinion  is,  that  mineral 
coal  is  of  vegetable  origin,  that  the  vegetable  bodies 
have,  subsequent  to  their  being  buried  under  vast  strata 
of  earth,  been  mineralized  by  some  unknown  process,  of 

*  Geological  Bssays,  p.  316. 

which, 


TANNING    MATTER,    ScC.  '  91 

nvhicli,  sulphuric  acid  has  probably  been  the  principal 
agent,  and  that  by  means  of  this  acid,  the  oils  of  the  dif-  ^^^^^^^^, 
fercnt  species  of  wood  have  been  converted  into  bitumen,  ficial  substance 
and  a  coaly  substance  has  been  formed.  '  *'''V°^  thccha- 

Ihc  third  opinion  is  that  of  Arduino  ;  >vho  conceives  ningmaticr. 
coal  to  be  entirely  of  marine  formation,  and  to  have  ori- 
ginated from  the  fat  and  unctious  matter  of  the  numerous 
tribes  of  animals  that  inhabit  the  ocean. 

And  the  fourth  is  Mr.  Kiuwan's  opinion,  whoconsi. 
ders  coal  and  bitumen  to  have  been  derived  from  the  prl« 
mordial  chaotic  fluid*. 

The  limits  of  this  Paper  Mfill  not  permit  me  to  enter 
into  the  various  arguments  and  facts  which  have  been  ad- 
duced in  the  support  of  these  different  opinions;  but  the 
second,  or  that  which  regards  the  Togctable  substances  as 
the  principal  origin  of  coal,  scorns  by  much  the  most  pro- 
bable, because  it  is  corroborated  by  the  greater  number 
of  geological  facts,  as  well  as  by  many  experimental  re- 
sults. Most  of  the  former  have  however  been  stated  in 
different  works,  and  I  shall  therefore  only  notice  a  few 
of  the  latter  which  have  occurred  in  the  course  of  my 
experiments. 

The  observations  of  Dr.  Coi^rea  de  Serra  on  the 
wood  of  the  submarine  far^t  at  Sutton,  on  the  coast  of 
liincolnshire,  together  with  similar  accounts  which  have 
been  published  in  the  Philosophical  Transactions  aiid 
other  works,  demonstrate  in  the  most  satisfactory  man- 
ner, that  whether  vegetables  are  totally  or  partially 
buried  under  the  waves  or  under  the  earth,  they  s^re  not 
merely  by  such  means  converted  even  into  the  most  im«t 
perfect  sort  of  coalf.     Some  process  therefore  indcpend- 

Oit 

*  Geological  Enayt,  p.  317. 

f  In  my  Paper,  **  On  the  Chaitge^f  s9mi  of  the  proximate  I^rimclpUs 
^  •/ y*ge*ak!et  into  Bitumen"  I  have  quoted  the  remarks  of  BetG- 
MAN,  Von  Tkoil,  and  others,  on  the  compressed  state  of  the 
trunks  of  the  trees  which  have  been  converted  into  surturbrand, 
Bovcy  coal,  and  similar  substances.  The  same  obsenration  has 
been  also  made  by  Dr.  Cokeeaoe  SatRA  respectrng  the  timber  of 
the  submarine  forest  at  Sutton ;  and  this  is  the  more  remarkable,  as 
the  submerged  vegetabkt  at  Svtton  do  not  cihibit  any  appearance 
of.  carbonization. 
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Experiments  ^^^  ^^  these   circumstances  must  hare  taken   place,  in 
&c.  on  an  artU  order  that  the  Tegetablc  substances,  such  as  ligneous  mat* 

h^l11i'"l^*chl!  *®'''  ''^*"'  ^^*>  ^^'  ^^^"^^  become  coal  and  bitumen, 
racteri  of  tan-  ^^  *  former  Paper  1  have  endeavoured  to  shew,  that 
ning  matter,  these  changes  are  progressive,  and  having  noticed  the 
perfect  state  of  the  submerged  wood  at  Sutton  and  other 
places,  I  next  described  the  qualities  of  the  different  kinds 
of  Bovey  coal^  which  exhibit  a  series  of  gradual  changes 
from  bodies  which  retain  the  vegetable  structure  andtex* 
ture,  although  imperfectly  carbonized,  to  others  in  which 
almost  the  complete  characters  of  the  common  mineral  or 
pit-coal  are  absolutely  established. 

From  the  alder  leaves  in  the  schistus  from  Iceland,  I 
obtained  extractive  vegetable  matter,  and  although  this 
was  not  afforded  by  the  varieties  of  Bovey  coal,  yet  these, 
as  well  as  the  alder  leaves,  and  also  a  coal  like  that  of 
Bovey,  found  in  Sussex^  at  Newick  Park,  (an  estate  be. 
longing  to  Sir  Elijah  Impey,)  and  also' the  surturbrand 
of  Iceland,  yielded  sonic  resin,  which  at  Bovey  is  )ike^ 
wise  found  in  distinct  masses,  intermixed  with  the  strata 
of  coal,  and  combined  with  asphaltum,  in  the  proportion 
of  about  41  parts  of  the  latter  with  55  of  resin*. 

Now,  exclusive  of  the  other  vegetable  characters  which  . 
arc  so  evident  in  many  of  the  varieties  of  Bovey  coal,  of 
the  Sussex  coal,  of  surturbrand,  &c.  &c.  the  presence  of 
resin  must  be  regarded  as  a  strong  fact :  for  this  sub* 
stance  has  alwajs  been  attributed  to  the  organized  bo. 
dies,  particularly  to  those  of  the  vegetable  kingdom,  and 
I  do  not  know  of  any  instance,  previous  to  my  own  ex- 
periments, in  which,  resin  had  been  discovered  as  consti.* 
tuting  part  of  any  of  the  different  species  and  varieties  of 
coal. 

From  the  external  vegetable  characters  possessed  by 

Dr.  CoaacA  says,  '<  In  general  the  trunks,  branches,  and  roots  of 
**  the  decayed  trees,  were  cMji^erably  Jlattened ;  which  is  a  pheno* 
**  mcnon  obsrrvcd  in  the  surturbrand  or  fossil  wood  of  Icelandg 
^  and  which  ScuBUCHZsa  remarked  abo  in  the  fossil  wood  found 
<*  in  the  neighbourhood  of  the  lake  of  Thun,  in  Switoerland." 
Phil.  Trans.  I799»  P«  I47- 

*  Observations  on  the  Change  of  some  of  the  proximate  Princi-* 
pies  of  Vegeublcs  i|ito  Bituaien.    Phil  Trans.  1804,  p.  405. 

the 
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the  Bo?ey  coal,  the  Sussex  coal,  the  surturbrand,  airti  Expcrimeots 
many  others,  together  with  the  resin,  (allowed  to  be  ix-  Sr.c  o:\  aa  arti* 
clusively  a  Ycgotable  substance,  or  at  least  ouo  which  ^' '  t^  substance 
only  appertains  to  the  organized  naluial  bodies,)  there  ractct:>  of  tan- 
cannot  be  any  doubt,  that  such  coals  have  been  formed  ^'°-^  "**^*^' 
fro*u  wood  and  other  substances  belonging  to  the  Tege- 
table  kingdom. 

But  some  mineralogists  attempt  to  draw  a  Hue  of  sepa* 
ration  between  the  coals  above  mentioned  and  the  others, 
which  therefore  they  call  the  true  mineral  coals. 

This  opinion  may  in  some  degree  be  refuted  even  from 
the  specimens  afforded  by  the  Bovey  coal-pits,  where,  as 
1  have  observed,  a  regular  gradation  may  be  seen  from 
wood  which  is  but  very  imperfectly  carbonized,  to  th% 
substance  tailed  stone  coal,  which  in  every  respect  ap- 
pears to  be  most  nearly  if  not  absolutely  similar  to  ik$ 
common  pit-coals*. 

It  may  however  be  objected,  that  such  a  transition  is 
peculiar  to  this  and  similar  places,  and  that  tlie  pit-coal 
found  in  other  situations,  where  nothing  resembling  the 
Bovey  coal  can  be  discovered,  is  in  reality  of  a  different 
nature. 

But  this  objection  I  think  may  be  answered  by  the 
results  of  those  experiments  on  pit-coa],  Cannel  coal,  and 
asphaltum,  which  I  have  related  in  the  third  section  of 
this  Paper ;  for  when  these  were  subjected  to  the  actioii 
of  nitric  acid  not  too  long  continued,  it  was  found,  that 
the  acid  first  dissolved  the  principal  part  of  the  carbona.  ^ 

ccous  matter,  and  if  then  the  process  was  stopped,  there 
remained  a  substance  in  a  proportion  corresponding  to 
that  of  the  bitumen  either  in  the  pit-coal,  or  principally 
forming  the  Cannel  coal  and  asphaltum,  which  although 
not  absolutely  in  the  state  of  resin,  was  however  in  a 
state  intermediate  between  it  and  the  vegetable  extractive  ' 
patter. 

Moreover  I  have  stated,  that  under  similar  circnnu 
stances,  a  substance  possessing  in  a  great  measure  th^ 
same  properties,  may  be  obtained  from  the  known  vege* 
ta^le  resins  by  the  action  of  nitric  acid. 

*  PhiL  Trans.  1804,  p.  398. 

Whea 
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Ezperimentt,      ^^^^^  therefore,  these  facts  are  added  to  that  of  the 
&c.  on  aa  arti- natural  mixture  of  resin  and  asphaltum  which  is  found 

h^"^'n*"hcSl-  ^^*^  ^^^  ^°^®^  ^^^^  ^^®  *^  ^^^  appearance  have  almost 
ractcrt  of  tan-  positire  proof  that  the  pit-coals  arc  of  regctable  origin. 
lUDg  matter.  True  it  b  indeed,  that  bitumen  has  never  been  formed 
by  any  artificial  process  hitherto  devised,  from  the  resins 
or  othor  vegetable  substances.  I  have  myself  attempted 
it  in  various  ways  without  success,  for  although  I  occa* 
lionally  obtained  products  which  resembled  it  somewhat 
in  odour  when  burned,  and  other  properties,  yet  the 
effects  of  alcohol  or  water  always  proved  these  products 
not  to  be  bitumen. 

But  synthesis  of  natural  products,  although  required  in 
strict  chemical  demonstration,  is  (as  we  have  but  too 
often  occasion  to  know)  seldom  to  be  attained,  especially 
when  operations  are  performed  on  bodies  whose  compo. 
nent  parts  are  liable  to  an  infinite  series  of  variations  in 
their  proportions,  qualities,  and  mode  of  combination* 

Considering  therefore,  that  bitumen  and  resin  afford  by 
certain  operations  similar  products,  that  resin  and  bitu- 
men are  found  blended  together  by  nature,  and  that  this 
mixed  substance  accompanies  a  species  of  coal  which  in 
many  parts  still  exhibits  its  vegetable  origin^  whilst  in 
others  it  passes  into  pit-ooal,  we  may  with  the  greatest 
probability  conclude,  that  bitnmen  is  a  modification  of 
the  resinous  and  oily  parts  of  vegetables,  produced  by 
.some  process  of  nature,  which  has  operated  by  slow 
and  gradual  means  on  immense  masses,  so  that  even  if 
we  were  acquainted  with  the  process,  we  should  scarcely 
be  able  to  imitate  its  effects,  from  the  want  of  time,  and 
deficiency  in  the  bulk  of  materials. 

But  although  bitumen  cannot  at  present  be  artificially 
formed  from  the  resinous  and  other  vegetable  substances 
by  any  of  the  \norwn  chemical  processes,  jet  there  is , 
every  reason  to  believe,  that  the  agent  employed  by  na- 
ture in  the  formation  of  ooal  and  bitumen  has  been  either 
muriatic  or  sulphuric  acid;  and  when  it  is  considered, 
that  common  salt  is  never  found  in  coal  mines  except 
whci\  in  the  vicinity  of  salt  springs,  whilst  on  the  oon. 
trary,  pyrites^  sulphate  of  iron,  and  alum,   most 'com. 

raonly 
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monljr  are  present  ♦;  these  facts,  together  with  the  sul-    gjQ^rimcnti 
phureous  odour  emitted  by  most  of  the  mineral  coals  when  Scc,  on  an  arti- 
burned,  appear  strongly  to  evince  the  agency  of  the  lat-  ^"^  iubitancc 
ter.     That  this  has  been  the  case,  seems  also  to  be  cor-  ractcrt  of  tan- 
roboratcd,  by  the  great  resemblance  which  (as  has  been  ning  matter, 
previously  stated)  the  coals  formed  artificially  from  many 
vegetable  substances  bear  to  the  mineral  coals,  especially 
as  the  similarity  is  not  confined  to  external  characters,  but 
extends  to  other  properties. 

By  the  action  of  sulphuric  acid  on  vegetable  bodies,  a 
much  greater  portion  of  their  carbon  is  converted  into 
coal  than  when  the  same  arc  subjected  to  the  efiects  of  fire. 

Several  examples  respecting  the  resins,  have  been  men« 
tioned  in  the  seventh  section  of  this  Paper,  and  the  result 
of  the  experiment  made  upon  oak  perfectly  accords  with 
them. 

Mr.  Proust,  in  the  coarse  of  some  comparatiye  expe* 
riments  on  the  proportions  of  charcoal  afibrded  by  diffe« 
rent  kinds  of  wood,  obtained  20  per  cent,  from  green 
oak,  and  1 0  per  cent,  from  heart  of  oak  f . 

But  by  sulphuric  acid,'  from  480  grains  of  oak,  I  ob- 
tained 210  grains,  or  about  45  per  cent,  of  coal,  which 
burned  not  like  the  charcoal  obtained  from  the  same 
wood,  but  like  many  of  the  mineral  coals ;  and  this  was 
also  obserred  in  the  combustion  of  the  greater  part  of  the 
coals  obtained  by  the  liumid  Way  from  resinous  substan- 
ces. 

The  experiment  on  oak  also  appears  to  refute  another 
objection  to  the  vegetable  origin  of  pit-coal,  namely,  the . 
•total  absence  of  the  alkalis,  which  on  tho  contrary  are  so 
constantly  obtained  from  the  ligneous  parts  of  vegetables 
by  combustion];.  But  I  hare  shewn,  that  when  these  bo- 
dies are  carbomxed  in  the  humid  way  either  by  muriatic 
or  by  sulphuric  acid,  not  any  alkali  can  be  obtained 
from  the  ashes  of  coals  so  fonned ;  and  this  seems  also  to 
be  a  fiurther  proof,  that  the  humid  way  has  been  employed 
in  the  (^rations  of  nature  to  convert  the  above  mention- 

•  KiawAM't  Ocolopcal  EMsys,  p.  314. , 

f  JmrnsliU  Physifme,  1 799,  Tome  48,  p.  469. 

i  Kx awAN*t  Geologicil  Ettayt,  p.  3aa 

ed 
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EzpenmcBtt,  ed  substances  into  pit-coal ;  for  supposing  fire  to  hare 

fidalra^iknce  ^®^°  *^^  *g^"^  *t  ^o^s  not  appear  easy  to  conce^re  how 
havingthecha-  the  alkali  could  have  been  destroyed  Or  separated*, 
racten  of  t;»n-  Every  circumstance  seems  ^therefore  to  support  the 
opinion  of  those  who  consider  the  pit-coals  as  having  been 
formed  in  the  humid  way,  principally  from  vegetable  bo- 
dies, and  most  probably  by  the  agency  of  sulphuric  acid ; 
and  allowing  that  animal  substances  may  also  have  con« 
tributcd  to  the  production  of  coal,  yet  this  would  not 
militate  against  the  above  mentioned  opinion,  as  the  effects 
produced  upon  them  by  that  acid  Would  in  all  the  essen* 

tial  points  be  perfectly  similarf  • 

Aa 

*  Some  have  attempted  to  account  for  the  absence  of  alkali  in  the 
Bovtry  coal  and  common  ptt-coal,  by  tuppOting  that  the  vegetable 
bodies  (from  which  these  have  been  formed)  were  previously  de« 
privcd  of  alkali  by  simple  lixiviation  during  their  immersion  in  wa- 
ter. But  in  page  127  of  this  Paper,  I  have  shewn  that  the  submerged 
oak  of  Sutton,  ahhough  deprived  of  its  tanning  still  retained  its  pot- 
'  ash,  which  certainly  would  not  have  been  the  case  if  the  latter  like 
the  formef  could  have  been  separated^fitnn  the  wood  by  mert  solu- 
tion. When  wood  is  reduced  to  ashes,  the  alkali  becomes  complete- 
ly denuded  by  the  destruction  of  the  woody  fibre,  and  consequently 
may  be  immediately  taken  up  by  water ;  but  when  wood  is  convert- 
ed into  coal  in  the  humid  way  by  means  of  an  acid,  then  it  seems  to 
me  that  two  effects  take  place ;  for  the  intimate  combination  of  the 
alkali  with  the  woody  fibre  becomes  in  a  great  measure  destroyed  by 
the  carbonization  of  the  latter,  wlulst  a'  sinraltaneont  action  arises 
in  the  affinity  between  the  acid  and  the  alkali ;  so  that  if  coal  has 
been  formed  by  such  means,  the  alkali  must  have  been  separated  from 
the  wood,  in  the  state  of  a  dissolved  neutral  salt. 

f  From  the  nature  of  the  experiments  which  have  been  related  in 
this  Paper,  I  have  unavoidably  been  induced  to  notice  concisely  the' 
different  opinions  on  the  formation  of  coal  by  the  fa^unid  way ;  bat 
Wd  not  intend  to-have  mentioned  any  of  those  which  have  been 
brought  forward  in  favour  of  the  immediate  or  indirect  action  of 
lire,  as  I  only  wished  to  express  my  sentiments  respecting  the  most 
probable  of  the  former  opinions. 

Since  however  this  Paper  Was  written  and  partly  read  before  the 
Royal  Society,  I  have- been  favoured  by  Sir  James  Hall,  vrith  a 
copy  of  his  Paper,  intided  '*  Au»tmt  of  a  SerUi  of  Experimeittr  sbttritig 
**  tbe  Effects  of  Compretsiom  in  moUfftHi  the  Action  of  Heat ;"  and  I  am 
fully  of  opinion  that  the  scientific  world  has  not  for  a  long,  time 
leceivcd  any  communication  of  more  importance,  or  in  which  more 
accuracy,  ability,  and  perseverence  have  been  displayed.  The 
efTccts  which  Sir  James  Hall  has  produced  on  carbonate' of Hme, 
b^y  heat  acting  under  compression^  certainly  removes  a  great  and  at 

one 
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An  inqiiiiy  into  the  natare  and  formatioD  of  coal  was  Experiments, 
mj  first  object  whco  I  discorered  the  artificial  tanning  ^u^JJ^^J 
Mbttance,  and  considering  the  importance  of  the  latter^  having  the  cbn-. 
it  will  not  appear  surprising,  that  it  should  immediately  '^^^^  '•«»* 
bare  engaged,  the  principal  part  of  my  attention. 

In  addition  to  the  experiments  which  hare  been  related 
in  the  tbrec  Papers  npon  this  subject,  I  intended  to  have 
decomposed  the  different  yarieties,  to  hare  compared 
their  gases  and  other  products  with  those  of  the  natural 
substance,  called  Tannin,  and  especially  to  hare  endca« 
Tonred  to  discover  more  economical  methods  of  obtaining 
the  artificial  product;  for,  cxclusiye  of  speculatire  science, 
this  appears  to  be  an  object  of  consequence,  not  only 
respecting  that  useful  and  valuable  branch  of  .raanufac* 
lure,  to  which  it  immediately  relates,  but  also  as  the 
neans  of  preventing,  or  at  least  of  diminishing,  the  pre- 
mature destruction  of  timber  in  a  country,  where,  on 
account  of  its  population,  as  well  as  on  account  of  its  - 
maritime  position,  every  economy  in  such  an  article 
should  be  most  rigidly  observed. 

But  for  the  present,  I  intend  to  relinquish  this  subject 
to  such  as  may  consider  it  worthy  of  attention ;  whilst, 

one  time  apparently  insurmcmntable  obstacle  to  the  Huttonian  or 
Pluto m AN  theory,  and  if  they  do  not  soWe  the  grand  geological 
problem,  they  mutt  eren,  in  an  insulated  point  of  view,  be  allowed 
CO  have  opened  a  new  and  unexplored  field  of  research  in  chemistry 
as  wen  ait  is  geology. 

In  the  8th  section  of  this  valuable  Psper,  the  author  has  given  an 
account  of  some  experiments  made  on  leather,  horn,  anH  fir  sawdust, 
from  which  he  obtained  coal  which  burned  with  fiame,  and  whi^ 
apparently  resembled  tome  of  the  mineral  coals.  In  one  case  alM, 
he  obtained' a  substance,  which  in  external  characters  appeared 
somewhat  similar  to  the  mixture  of  asphaltum  and  resin  found  at 
Boivey,  to  which  I  have  given  the  name  of  Retin-aspbaltum.  These 
ezperimenu  S*r  Jamks  Hall  intends  to  resume,  and  it  is  my  ear- 
nest with  that  he  would  do  so ;  for  although  I  am  strongly  inclined 
to  believe  that  the  mineral  coals  have  generally,  if  not  always,  been 
formed  by  some  humid  process,  yet  it  is  impossible  to  foresee  the 
results  which  may  be  obtained  from  animal  and  vegetable,  bodies 
subjected  to  the  effects  of  heat  modified  by. compression,  as  the  prin* 
ciplet  of  thete  bodies  may  be  acted  upon,  and  may  be  made  to  re- 
•Mt  on  each  other,  vader  circumstances  which  until  now  have  not 
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Experiments,  as  I  hare  already  stated,  I  entertain  very  sanguine  expect- 
ficial  sttbrtaoce  ^^^'^^j  *^*^  eventually  it  will  prove  economically  useful  ;    * 
having  the cha-  and  should  any  be  inclined  to  pursue  the  inquiry^  I  would 
^n^m^t  ^^'  ^^^^^^^^^  particular  attention  to  those  processes  which 
relate  to  the  roasted  vegetable  substances,  and  to  peat* 
Almost  any  refuse  vegetable  matter,   such  as  twigs, 
.    6&bd  leaves,  &c.  will  serve  for  the  former ;  whilst  the 
latter,  as  I  have  shewnf  does  not  require  to  be  roastody 
and  in  many,  especially  the  northern  counties,  peat  is  - 
found  in  such  abundance,  that  but  a  small  proportional 
quantity  is  consumed  in  the  only  useful  way  to  which  it 
has  hitherto  been  applied,  namely,  fuel. 

Before  I  conclude  this  Paper,  1  shall  also  observe,  tliat 
the  experiments  which  have  been  described,  must  be  re* 
garded  only  as  a  mere  sketch  of  that  which  may  be  per. 
formed,  whHst  the  fac(s  which  have  been  ascertained 
respecting  the  resins,  balsams,  gum  resins,  and  gums, 
serve  to  prove,  that  much  may  be  expected  from  regular 
chemical  examinations  of  these  bodies.  But  such  inveB- 
tigations,  in  order  that  science  may  truly  be  promoted^ 
should  be  strictly  regular :  that  is,  they  should  not  be 
taken  up  in  a  desultory  manner,  but  these '  substance^ 
should  be  comparatively  and  systematically  examined 
with  all  the  accuracy  which  can  be  employed  in  the  pre- 
sent state  of  chemical  knowledge ;  for  as  this  knowledge 
concerning  the  composition  of  organized  bodies  is^ con- 
fessedly very  imperfect,  I  am  persuaded,  that  like  other 
of  the  sciences,  chemistry  will  be  less  liable  to  error,  wher 
guided  by  cbmparatiro  experiments  and  comparative  ana 
lysis. 


III. 

Diftcussions  relating  to  the  Claims  of  Lavoisier  as  a 

ventor  of ,  Chemical  Theory.     In  a  Letter  from  ^ 

TUAN  Stokes,  AT.  D, 

Chesterjield^  Aug.  31, 

To  Mr.  Nicholson. 
Sir, 

,    .  JL   HAVE  perused   with  much  satisfaction    ^ 

It  i»  strftnoe         ,  ,     ;  *  i        t^  «.     * 

that  Lavoisier  m^rks  and  thosc  of  your  correspondent  £.  D.  o 
in  his  last  me-     • 
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ject  of  Layoisier's  claim  to  the  establishment  of  the  present  moir   has  ne- 

theoiy  of  what  may  be  called  aerial  chemistry.     I  haTe  fj^^J,  ^f  ^^ 

ever  regarded  him  as  its  author,  but  the  mode  in  which  chcmistt, 

he  has  asserted  his  rights  appears  so  reprehensible,  that 

nothing  but  my  entire  conviction  of  the  integrity  of  his 

amiable  relict  could  induce  me  to  belie?e  that  the  fifth 

memoir  translated  in  your  Journal  for  Jan.  p.  81,  contains 

the  whole  of  what  he  wrote  on  "that  subject.    Had  the 

editor  been  unknown  to  me,   I  should  have  said — is  it 

possible  that  Lavoisier  who  did  so  much  justice  to  the 

discoveries  of  his  predecessors  in  his  Opuscules,  could  He  did  not  for- 

have  entered  so  minutely  into  the  Theories  of  Rey,  Lo-  mcrly  overlook 

mery,  Charras,  Stahl  and  Morreau,  and  yet  omit  to  notice 

the  experiments  of  Hales  and  Priestley  ?  why  has  the  edi. 

tor  omitted  to  print  the  following  passages  which  he  must 

surely  have  found  in  the  author's  hand-writing  ?     ^^  Tous 

^^  les  physiciens  de  son  temps  pensoient  que  Ic  feu  se  fixoit  se 

«  combinoit  avec  les  mctaux,  et  que  c'etoit  cette  addition 

**  qui  fes  reduissoit  a  Tetat  de  chaux.     M.  Hales  ne     He  mentions 

*•  s'est  point  ^cart6  de  cctte  opinion ;  mais  il  a  de  plus  op^^^i*^     * 

^^  avanc^  ^ue  Pair  contribuoit  a  cet  effet,  ct  que  c'etoit 

^^  en  partie  a  lui  qu'6toit  du  I'augmentation  de  poids  dcs 

**  chaux  m^talliques.     II  fondoit  cette  opinion  sur  ce  "Who  ascribing 

«  qn'ayant  soumis  1922  grains  de  plomb  a  la  distillation,  Mtc'Xh  airf 

'^  il  n'en  avoit  retir^  que  7  pouces  d'air,  tandis  qu*unc 

^^  legale  quantity  de  minium  lui  en  avoit  fourni  34.     M. 

^^  Hales  a  encore  remarque  que  le  phosphore  on  plutot 

^^  le  pirophore  de  Homberg  diminuoit  le  volume  de  I'uir 

^*  dans  lequcl  on  le  brAloit ; — que  lc5  vcgetaux  en  fcr- 

<^  mentation  produisoient  d'abord  une  grandc   quantity 

^^  d'air  qn'ils  absorboient  ensuite.     Quant  a  la  com- 

**  bustion  du  volume  de  Pair  qui  s'opere  pendant  la  com-  dercdk  incom* 

<^  bustion  de  quelqnes  corps,  tantot  il  Pattribue  a  la  perte  bu&tioD. 

'<  de  son  elasticity,  tant6t  il  semble  croire  que  c^t  air  est 

<^  r6ellemcnt  fixe  et  absorbe  pendant  la  combustion.     M. 

^^  Hales  termine  son  sixi^me  chapitrc,  en  concluant  quo 

^^  Pair  d'atmospherc,  entre  dans  la  composition  de  la  plus andtau^ht 

*^  grande  partie  des  corps,  qu'il  y  cxiste  sous  forme  solide,  j.*^*^  it  may  be 
<^  depouill6  de  son  elasticity  et  dc  la  plus  grande  partie 
^^  des  propriet6s  que  nous  lui  connoissons;  que  cet  air  est, 
^^  en  quelque   fa^on  Ic  lien  nniversel  de»  la  nature,  qu*il 

O  2  <'  est 
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^^  est  le  cfaneat  des  corps,  que  c'e9t  ^  \tn  qa'est  d&  U 
^^  grande  dqret^  de  qaclqnes-nnsy  uoe  grande  partie  de 
^^  la  pessanteur  des  fiotres  ;  .que  cette  substance  est  com- 
<<  pos^  des  parties  si  durables,  que  la  Tiolence  da  feu 
^^  n'est  point  capable  des  Ics  alterer,  et  que  m^me  apres 
^^  arcMr  exists  pendant  des  sidles  sous  forme  solide :  elle 
^^  pent,  redcTenir  un  flnide  61a8tique  rare,  tout  sen^- 
^^  blable  a  celui  de  notre  atmosphere,* 
Statement  of  '^^  M.  Priestley  a  recuI6  beaucoup  plus  loin  que  M.  de 
Priestley's  di«-  6i  Smith,  les  borncs  des  nos  connoissances  5  et  on  lui  est 
LaToisxe'r.  %  *'  redevablc  do  quclqucs  faits  qui  semblent  decouvrir  un 
^'  nouYel  ordre  dccouvrir  de  chosesf .  11  suspendit  dea 
^^  morceaux  de  plomb  etd'etain  dans  des  Tolnmcs  donn6a 
'^  d'air,  et  fit  tomber  dessus,  Ic  fojer  d'un  Terre  ardentf 
'^  L'air  8c  troova  diminu^  d'un  quart :  la  portion  qui 
'^  restoit  nc  fcrmentoit  plus  avec  Tair  nitreux,  elle.i§toit 
"  pcrnicicusc  aux  animaux,  et  elle  n^6toit  plus  suscepti* 
^'  ble  de  diminucr  par  un  melange  de  soufi-e  et  de  limaille 
<<  de  fer^.  M.  Priestley  a  essay6dc  calciner  lesm^taux 
^^  dans  Tair  inflammable,  dans  Tair  fixe,  et  dans  I'air  ni-« 
<^  treux,  sans  ponyoir  y  parvenir;  mais  il  a  observe  qu'ils 
^^  pouToient  encore  se  calciner  dans  un  air  01^  le  char* 
''  bon  nc  briiloit  plus.  M.  Priestley  explique  tons  ces 
^'  phenom^ncs  par  Pemanation  du  phlogistique ;  cetto 
^^  substance  qui  se  degage  du  charbon  qui  briile  et  des 
^^  metauxquisc  calcinent,  se  combine,  saivant  lui,  ayeo 
^^  Tair  et  diminue  Ic  Yolume{|«  Ces  experiences  de  M« 
^^  Priestley  ont  6(e  publiecs  a  la  fin  de  Tannde  1772 ;  il 
^^  y  avoit  dej^dn  temps  qucjem'occupoisdumdmeobjot 
^^  et  j*aTois  annonce  dans  un  depot  fait  ^  riU:ad6mie  des 
*^  sciences  le  premier  Nov.  1772,  qu'il  se  deg^geoit  ^tte 
^^  ^norme  quantite  d'air  des  reductions  met^lliques^V'^ 
These  passagei  ^^^  these  passages  found  a  place  in  the  memoir,  and 
are  inserted  in  had  we  also  met  with  a  similar  history  of  Priestley's  dis« 
^^isier  s  last  covery  of  dephlogisticated  air,  and  his  ojiseryations  on 
respiratioi),  we  might  hare  become  the  earnest  partisans 
of  an  injured  philosopher,  and  exclaimed  ^^  this  theory  is 
^'  not,  a|s  we  often  hear  it  called,  the  theory  of  the  French 
^*  Chemists! — ^it  is  the  theory   of  Lavoisier.      Others 

•  Lavoisier  Opuscules,  15.      f  ^7*      ♦  J4»-       II  '43»      5  J09« 
f  Nichpl80m*s  Journal  liii.  85. 

^'  have 
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'^  hare  contributed  to  its  perfection,  but   the  present  ^ 
^'  theory  of  03[yd»tion,  combustion,  and  acidification  is 
'*  LaToisier's." 

Priestiej  made  the  greatest  discoTeries,  but  not  haring    Priestley  di4 
previously  studied  chemistry,  he  in  this  instance  surren-  ^  'JSJJS* 
dered  his  understanding  to  the  guidance  of  an  established  phiogitton. 
sect,  and  admitted  the  phlogiston  of  the  Stthiians  as  an 
elementary  principle  of  bodies  ;  and  he  was  more  readily 
led  to  continue  a  follower  of  the  prerailing  system  of  Ghc<« 
mistry  from  having  detected  an  error  in  the  absorbent 
theory  of  Hales*. 

Lavoisier  adopted  the  better  part  of  Hales's  doctrine  Lavoisier  taw 
and  though  he  did  not  at  first  reject  the  phlogistic  system,  *^*^^^^,  ^^'^ 
he  early  suspected  that  charcoal  performed  other  offices  theory. 
in  the  reduction  of  metallic  calces,  besides  that  of  res^ 
toring  phlogiston  to  the  metallic-calx.     Whether  he  or 
M.  Bayen  ventured  first  to  deny  the  existence  of  phlogis-^  WhctherBaycn 
ton  I  cannot  ascertain,  but  previous  to  the  7th  Dec.  ^^,^  denied' 
1773,  Lavoisier  expressed  himself  on  thesubject  as  follows  r  phlogistoal 
^'  Cette  demiere  observation  nous  conduit  a  des  reflex^ 
^^  ions  sur    1' usage  du  charbon  et  des  mati^res  char-^ 
^^  boncusses  en  general  dans  les  reductions  metalliqnes. 
^'  Servent  elles  comme  pensent  les  disciples  de  M.  Stahl^ 
^'  a  rendre  an  metal  le  phlogistique  qn*il  a  perdu  ?  oa 
^^  bicn  ces  mati^res  entrent  elles  dans  la  composition  m^mo 
^^  du  fluide  ^lastique  ?  S'ii  6toit  pcrmis  de  se  livrer  auic 
^  conjectures,  je  dirob  que  quelques  experiences,  qui  ne 
^^  sont  pas  assez  complettes  pour  pouvoir  ^tro  sounisseff 
^*  anx  yeux  du   public,  me  portent  a  croire  que  tmU 
^^  fluide  eiastique  rdsnlte'  de  la  combinaison  d'un  corpi 
^^  quelconque  solide  on  fluide,  avec  nn  principle  inflam« 
^^  mable,  ou  peut-^tre  m^me  avec  la  mati^re  du  feu  pur, 
^'  et  que  c'est  de  cette  combinaison  que  depend  I'^tat 
^^  d'^lasticite :  j'ajoutcrois  que  la  substance  fix^e  dans 
<^  }es  chaux  metalliques  et  qui  en  augmentent  Ic  poids, 
^'  ne  seroit  pas,  a  proprement  parler,   dans  cette  hy* 
<<  poth^se  un  fluide  ^lastique ;  mais  la  partie  fixe  d'un 
^'  fluide  eiastique,  qui  a  6i€  depouilI6e  de  son  principe 
i'  inflammable.     Lc  charbon  alors,  auroit  ponr  objet 

•  Priestley  on  Air,  i.  1 3«, 

^^  principal 
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that  children  are  not  only  prone  to  the  diseases  of  their 

parents,  but  arc  even  peculiarly  liable  to  the  diseases  of 

that  parent  to  whom  they  bcaH,he  closest  personal  resem* 

RemarVable  si-  blance.     That  children  particularly  resemble  their  pa- 

milarity  of       rents  in  the  structure  and  formation  of  their  nails,  has  not 
children  to  ' 

their  parents    hcon  80  generally  remarked ;  and  a  child  will  very  gene- 

in  the  form  of  rally  be  found  to  partake  most  of  the  constitution,  and 

consequently  to  be  peculiarly  liable  to  the  diseases  of  the 

progenitor  to  whom  it  has  the  greatest  similarity  in  this 

particular  part  of  the  body.     A  certain  conformation  of 

the  nails  aHords  also  a  strong  indication  of  tbe  disposition 

Description  of  to  phthisis.     In  persons  of  the  consumptive  habit,  the 

which  ^InS"^^  nails  are  in  general  large,  long,  of  a  fine  texture,  and 

rates  a  ditposi- curved  over  the  ends  of  the  fingers,  the  last  joint  of 

tion    to   con-  ^hich  appears  as  if  enlarged  or  thickened.     When  this 

tumption.  *  ^ 

peculiar  structure  of  the  termination  of  the  superior  ex- 
tremities is  found  combined  with  fine  sound  teeth,  a  fiac- 
dd  skin  and  high  should'crs,  little  doubt  can  remain  of  the 
existence  of  disposition  to  phthisis,  whether  the  indivi. 
dual  be  of  a  fair  or  of  a  dark  complexion ;  and  if  we  find 
that  any  hereditary  taint  is  pr^ent  in  either  of  the  pa- 
rents, it  is  almost  certain  that  uieir  offspring  will  ulti- 
mately become  the  Tictims  of  this  disease. 

It  nay  be  tub-      Of  the  effects  of  a  regimen  of  the  iarinacea,  combined 

di^  by  re^-  ^.^j^  ^^jj^  ^^^|  fruits,  in  subduing  the  early  attacks  of 

phthisis  many  examples  arc  recorded ;  and  there  would 
probably  be  many  more,  were  an  appropriate  regimen 
adopted  rather  with  a  view  to  prevent  than  to  cure  this 
disease.     Hence  the  utility  of  noting  every  mark  that  can 
lead  to  the  detection  of  a  tendency  to  this  disease,  and 
the  consequent  adoption  of  a  plan  calculated  to  prevent 
its  earliest  attacks. 
More  my  be      Some  experience  has  induced  me  to  be  of  opinion  that 
ro^ect'dian     ^^^^  ^^Y  ^^  done  to  counteract  the  predisposition  to 
hu  hitherto      this  disease  than  has  hitherto  been  effected.     The  surface 
been  supposed,  ^y  the  lungs  and  that  of  the  skin  are  both  secreting  or- 
gans, the  functions  of  which  mutually  compensate  each 
other;  a  languid  and  inert  condition  of  the  skin  is  neces- 
sarily attended  with  a  diminution  of  cutaneous  perspira- 
tion, to  make  up  for  which  a  larger  share  endeavours  to 
escape  by  the  lungs,  and  this  increased  effort  may  well  be 
supposed  to  lay  the  foundation  for  disease.     The  hypo- 
thesis 
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thesis  is  supported  by  the  well-known  facts  that  sailors, 
ploughmen,  butchers,  and  all  perM>ns  whose  occupations 
are  carried  on  in  the  open  air,  and  whose  perspiration  is 
therefore  free  and  copious,  enjoy  a  remarkable  exemp- 
tion from  pulmonary  complaints;  on  the  contrary,  two 
thirds  of  the  working  tailors  of  London,  taking  them  as 
an  example  of  the  sedentary  class  of  artificers,  are  be- 
lieved to  die  of  pulmonary  coHsumi)tion.  Let  us  then  .» principally 
endeavour  to  rem  ore  this  inert  condition  otthe  skin,  not  ^X  *^*"<^**^o" 
by  internal  sudorific  medicines,  which  would  only  relax  ^\^^  jj^j^^ 
it  more,  nor  by  keeping  the  body  constantly  bathed  iu  an 
atmosphere  of  its  own  perspiration  by  casing  it  in  flannel. 
Rather  by  daily  exposure  to  the  air  bath,  durirtg  which 
the  surface  of  the  body  should  be  rubbed  with  a  hard 
flesh  brush,  either  by  the  hands  of  the  patient,  or  by 
those  of  an  assistant  till  the  .whole  skin  glows.  From  a 
sedulous  attention  to  this  practice,  which- when  regularly 
persisted  io  becomes  very  grateful^  combined  with  a  light 
dry  diet,  and  unremitted  exercise  in  the  open  air,  I  haye 
seen  such  an  alteration  produced  in  the  constitution,  as 
leads  me  to  hope  that  much  may  be  eflected  in  repelling 
the  attacks  of  this  disease,  if  the  proper  means  be  suffi- 
ciently early  employed. 

Should  this  sketch  of  the  mode  of  training  the  antietit  Conclusion. 
Athletoe^  which  suggested  these  few  bints  concerning  the 
influence  of  diet,  air,  and  exercise,  in  counteracting  cern 
tain  diseased  states  of  the  constitution,  coincide  with  your  4 

plan  of  difiusing  a  more  general  knowledge  of  the  means , 
of  preserying  health,  and  preventing  disease,  I  trust  yon 
will  accept  of  them  as  a  mark  of  my  respect  for  that  wish 
to  ameliorate  the  condition  of  mankind,  which  appears 
on  this  occasion  to  have  directed  your  efibrts. 

I  am.  Sir, 
Your  most  obedient  servant, 

A.P.  BUCHAN. 

"Perct)  Street^  London^ 
Mih  March,  1806. 

P.S.  The  preceding  observations  being  intended  to  The  moral  cf- 
indicate  the  physical  changes  possible  to  be  eflected  in  the  fecu  of  boxing, 
human  constitution,  by  a  peculiar  course  of  diet  and  exer-  ^* 

Vol.  XV.— Oct,  1800.  P  cise, 
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cisd,  combined  with  exposure  to  a  pure  air,  persisted  in, 
during  a  time  given,  all  remarks  on  the  moral  effects  of 
pugilistic  exhibitions,  to  which  such  a  course  of  training, 
fonns    a   necessary    prelude,    haye    been   intcntion?!!/^ 
—have  been    avoided.     This  subject  has  lately  been  discussed    with 
by  Dr.  Bard*-  ®Qwal  acutencs^and  propriety  by  Dr.  Bardsley,  in  **  A 
ley.  Dissertation  On  the  Use  and  Abuse  pf  popular  Sports  and 

Exercises,"  published  in  the  last  volume  of  the  Memolrt 
of  a  Literary  and  Philosophical  Society  at  Manchester, 
which,  had  it  fallen  into  my  hands  before  this  account  of 
the  mode  of  training  the  antient  Afhlctte  was  transmitted 
to  you,  would  haTe  saved  me  considerable  trouble.  The 
reader  will  there  fiad  iht  diflfcrent  effects  produced  on  the 
public  mind  by  the  exhibitions  of  human  prowess,  dis- 
played fat  the  practice  of  boxing,  well  discriminated  from 
the  consequences  of  committing  acts  of  cruelty  on  the 
inferior  animals,  snch  as  bull-baiting,  throwing  at  cocks, 
and  other  execrable  practices  of  a  similar  kind,  which 
liave  been  most  improperly  denominated  sports.  Fero* 
city  of  manners,  and  brutality  of  conduct,  are  the  inrari- 
able  consequences  of  indulging  a  propensity  to  witness 
Fair  combat  such  exhibitions.  In  England,  where  the  art  of  boxing 
producc8jj;cii«-  jg  particularly  exercised,  the  number  of  persons  who  fall 
mischief  ^  sacrifices  to  personal  quarrels,  or  become  the  rictims  of 
resentment,  are  few  indeed;  whereas,  it  has  been  calcn* 
lated,  that  at  Rome  a  thousand  persons  arc  annually  mur- 
dered by  the  stiletto  of  the  assassin,  and  the  proporHon 
is  probably  not  loss  in  Spain  and  Portugal.  In  the  sonth- 
ern  counties  of  England,  where  the  mode  of  deciding 
private  quarrels  among  the  common  people,  by  an  appeal 
to  manual  combat,  is  peculiarly  prevalent,  instances  of 
•--tkaa  viadic-  their  terminating  in  death  are  very  rare.  In  the  northern 
uvc  struggles,  counties,  on  the  contrary,  where,  when  men  fight,  thcj 
iakc  every  unfair  advantage,  the  lass  of  life  is  by  n<> 
means  uncommon,  and  the  verdicts  of  man-slaughter  occur 
so  frequently  as  to  have  repeatedly  excited  the  indignatir 
of  the  judges.  It  is  even  stated,^  that  since  the  pracf 
of  fair  boxing  has  been  in  some  measure  introduced 
the  northern  parts  of  this  country,  by  the  exampl 
the  itinerant  teachers  of  the  pugilistic  art,  instance 
murder  have  become  less  frequeat. 
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The  pain  inilicted  and  sulForedby  the  persons  engaged  ^.       tr  f      c 
\n  these  contests  hare  caused  them  to  bo  stigfiiatised  by  combut    dimU 
many  humane    persons,  as  cruel.     But   tojudijeof  the  ^'*^  ^^^  •«''•• 
feelings  of  the  combatants  by  those  of  the  spectators,  is  a 
Tcry  inadequate  criterion.     It  is  an  acknowledged  physi- 
ological truth,  that  the  simultaneous  actions  of  voluntary 
exertion,  and  of  sensation,  are  in  great  measure  incom- 
patible with  each  other.     Hence  the  utility  of  the  bullet 
in  the  soldier's  mouth,  who  is  suffering  punishroeut:   by 
strongly  exerting  the  muscles  of  mastication  on  this  un- 
yielding  substance  he  diminishes  the  sensation  of  pain. 
Sven  otir  immortal  bard  appears  to  have  been  acquainted 
with  this  fact,  when  he  makes  Henry  the  Fifth  desire  his 
soldiers^  previous  to  mounting  the  deadly  breach,  -to 

**  Stiffen  the  sinews,  summon  up  the  blood; 
**  To  set  the  teeth,  and  stretch  the  nostril  wide* 
**  Hold  hard  the  breath,  and  bend  up  ereiy  spirit, 
«  To  his  foU  height.'* 

Such  is  the  condition  of  persons  engaged  in  a  boxing 
match.  And  many  who  can  contemplate  the  gallantry 
and  spirit  displayed  in  a  contest  of  this  kind,  with  con* 
siderable  ^tisfaction,  would  shrink  with  abhorrence 
from  the  spectacle  of  a  man  beaten  in  like  manner,  were 
ke  at  the  same  time  deprived  of  the  power  of  resistance. 

It  is  also  matter  of  common  observation,  that  a  man,  Robust  consti* 
in  possession  of  a  robust  and  vigorous  constitution,  suffers  ^g^j^^^"  vlo- 
much  less  pain  from  a  certain  degree  of  injury  than  a  per-  lence  than  the 
son  in  a  more  feeble  state  of  health.     Carry  this  ^  little  JJ^ble  wodd  do 
farther,  and  we  find  a  delicate  lady,  whose  flaccid  muscles 
hardly  suffice  to  support  a  debilitated  frame  from  one 
chamber  to  another,  yet  highly  susceptible  of  pain  from 
the  slightest  external  injury,  and  suffering  almost  anni« 
Jiilation  at  the  sudden  clapping  of  a  door.     It  would 
seem,  therefore,  as  if  the  force  and  irritability  of  the 
musctes,  and  the  susceptibility  of  the  nerves  were  in  the 
inverse  ratio  of  each  other.     The  effect  of  a  course  of  «t.   •  • 
training  appears  to  be^to  augment  the  quantity,  and  irri.  this  vigour! 
lability  of  the  muscular  fibre,  and  at  the  same  time,  to 
diminish  the  morbid  sensibility  of  the  nervous  sysfem. 
And  I  think  it  is  adTancing  a  step  in  physbtogical  know* 

P  S  ledge^ 
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ledge,  to  have  ascertained  the  means  of  aagmenting  or 
diminishing  these  opposite  states  of  the  living  body, 
Ars^^i^^  re-      j^  might  indeed,  be  desirable,  that   the   persons  who 
Qiary  motives.  ^^E^S^  ^^  these  public  contests  were  less  influenced  by 
pecuniary  motives,  and  that  there  M'as  less  of  the  spirit 
of  gambling  connected  with  them.     A  rigid  adherence  to 
the  rules  of  the  combat,  which  chiefly  consists  in  abstain- 
ing  from  taking  any  unfair  advantage  of  an  antagonist,  is 
particularly  attended  to  in  a  regular  boxing  match,  and  by 
such  examples  this  generous  feeling  is  supported  and  dif- 
fused among  the  mass  of  the  people.     Were  the  rictor 
not  rewarded  by  some  prize,  or  testimony,  of  his  superi- 
ority, the  practice  would  probably  soon  fall  into  disuse. 
If  boxing  were      Dr.  Bardsley  has  proposed,  in  order  to  prevent  inj«* 
Dchher  pain     "^J  ^^^^  these  combats  should  be  carried  on  in  mufllers, 
nor  danger,  the  or  stuffed  gloves.     The  preparatory  exercises, .  it  b  well 

discipline^         known,   are  always  managed  in  this  manner*     But  an 
would  not  pro- ,  '  /  ^.         -,       .  ... 

duce  that  stea-  important  part  of  the  practice  of  boxing  consists  in  that 

dy  courage       q^  and  steady  courage  which  enables  a  man  to  endure 
countrymen      *  certain  degree  of  corporeal   suffering  with  patience ; 
have  so  often  and  in  a  command  of  temper,  which  preserves  the  pre- 
displayed.        gcnce  of  mind,  undisturbed,  amid  pain  and  danger.    This 
cool  intrepidity  constitutes  the  characteristic  feature  of 
British  bravery ;  and  whatever  may  be  the  evils  attendant' 
on  prize-fighting,  they  are  more  than  compensated,  if  it 
be  allowed  that  such  exhibitions  tend  to  diffuse  and  tup- 
port  a  spirit  of  this  kind,  among  the  inhabitants  of  the 
Britinh  Isies. 


V. 

Reverie ;  considered  as  connected  Kith  Literature, 
the  Rev,  Johnson  Grant,  A.B^  of  St.  John^s  Co 
Oxon*     From  the  Manchester  Memoirs^  Vol,  /. 
Second  Series  *. 

Explanation  of  1^  **  *  frequent  process,  and  often  one  of'tl 
reverie,  or  the  pleasures  of  the  mind,  to  become  insensible  to  th* 

act  of  the  mind  . 
in  which  sur- 
rounding ob-  .        ,    ,  .  •  •     , 
jccu  *nd    im-      *  Though  the  present  memoir  cannot  with  the 

inediate  pur-    propriety  be  considered  as  belonging  to  Natyral  Phil 
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in  which  it  is  more  immediately  engaged,  and  yielding  to 

•—  •  u-  u  1     J  i.  •    X.      *•       J.     '         c'l         suits  arc  disrc- 

impressions  which  lead  to  more  interesting  trains  of  ideas,  oardcdformore 

to  suffer  itself  to  be  carried  by  them  to  an  imaginary  con-  mterestin^ 
templation  of  distant  scenes,  or  speaking  o?er  of  former  "^"**"fr 
conversations  ; — to  a  recollection  of  past  transactions  or 
anticii^ation  of  future  enjoyments.  This  mental  obsor. 
Tation  is  knOwn  by  the  name  of  Reverie :  and  is  also 
expressed  in  common  conversation  by  the  emphatical  me- 
taphor— absence  of  mind. 

Without  entering  into  the  question  how  far  volition  is  Reverie  diflen 
concerned ;  whether  the  mind  is  actire  or  passive  in  a  J^^ 
state  of  reverie,  it  will  not  be  improper,  for  the  sake  of 
imparting  clearer  ideas  on  the  subject,  to  draw  a  parallel 
betwixt  reverie  and  abstraction^  according  to  the  common 
acceptation  of  the  terms.     Abstraction  is  the  act  of  at-  1"  abstraerioo 
tending  closely  to  the  object  of  study,  which  is  present  to  gtrondy  fixed 
us : — Reverie  is  the  state  of  being  drawn  away  from  an  by  choice  on 
observance  of  that  object,  by  other  reflections.     The  one  ^^icct-'*^"' 
indicates  strength ;  the  other  a  degree  of  weakness  of  in  reverie  it  i« 
mind :•— abstraction  is  an  effort  to  coUeet  our  thoughts:  J^if^"*"?! 
reverie  consists  in  their  being  let  loose,  to  wander  whither-  wanderiDn  of 
soever  they  will.     Abstraction  is  a  steady  and  continued  fancy. 
act  of  pondering  on  the  object  before  us.     Reverie,  as  it  '^»  *  "'^^  ^ 
is  to  be  considered  in  this  paper,  consists  in  a  want  of  the 
power  of  abstraction. 

Abstraction   resists  the  impulses  of  external  objects,  Powerful 
which  have  a  tendency  to  disturb  the  train  of  ideas  in  S!s"t?act^?M 
study.     Reverie  surrenders  the  mind  to  these  impulses,  their  studies, 
and  to  the  new  train  of  ideas,  (foreign  to  the  immediate 
subject  of  contemplation)  which  they  introduce.     Ab-  Light  minds 
straction  is  peculiar  to  the  philosopher  : — reverie  to  per-  reverie. 
.  sons  of  sensibility  and  genius,  uncorrected  by  strength  of 
mind.     Abstraction  is  the  habit  of  the  diligent.     Reverie, 

the  trifling  of  the  idlest 

Every 

fnistry,or  the  Arts,  yet  its  importance  to  all  scieatific  and  studious 
men  leaves  me  no  doubt  that  it  will  be  acceptable  to  the  readers  of 
this  Journal,  whose  progress  in  knowledge,  and  consequently  the 
advancement  of  the  sciences,  must  be  promoted  in  proportion  as 
their  researches  are  guided  by  sound  reason  and  an  attention  to  the 
processes  of  the  mind. 
*  {t  may,  in  some  cases,  at  first  seem  doubtftil,  whether  to  refer 

certm 
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Ererr  man  is  conscious  that  his  mind  is  often  imoer* 

whichthemlnd  ccptibly  conveyed  away  from  the  objects  that  are  pre- 

becomes  ab-     gented  to  his  senses,  and  led  to  other  catenations  of  ideas. 

•cnt,  ecc.  Among  these  it  ranges  for  some  time,  till  at  length,  in  a 

manner  apparently  inexplicable,  it  perceives  itself  brought 

back  to  its  immediate  employment :  but  is  equally  at  a 

loss  to  explain  how  it  broke  loose,  how.  long  it  has  been 

absent,  or  what  has  occasioned  its  return. 

irfedical  views.      Physicians,  who  have  treated  this  mental  infirmity  as  a 

disease,  have  confined  themselves  to  a  description  of  tho 

constitutional  frame,  whkh  renders  us  liable  to  it  *•  Uav. 

ing 

Reverie  of  the  certain  operationf  of  the  miod  to  the  former  or  the  latter  of  tfaew 
^^CL  terms.    Poetry  ia  one  example— But  a  little  reflection  wUi  solve  the^ 

difficulty.    Some  of  the  poets*  finest  ideas  may  be  derived  from 
reverie:— but  to  embody  them  in  words,  to  give  theni  a  local  habi* 
tation  and  a  name,  close  abstraction  is  certainly  required. 
Two  kinds  of     ^^  may,  also,  be  proper  to  observe,  that  there  are  two  dittiaet 
ytvetie.  apecietof  reverie;  each  of  which  interrupts  study.    The  one  ia 

unconnected  with  the  object  of  our  study,  and  is  occasioned  by  a 
•tnmg  impresiion  on  our  mind,  which  disturbs  the  power  of  at* 
tending  to  another  subject :  as  if  after  witnessing  an  ezecatioQ,  I 
'  should  attempt  to  read  a  book  of  philosophy,  the  horrid  spectmcle 

would  in  this  ease  intrude  upon  my  thoughts,  and  render  attentm 
impossible.  The  other  species  arises  from  the  subject,  and  u  fre- 
quently produced  whdn  the  mind  is  at  ease.  Cato*s  Soliloquy  oil 
reading  Plato's  Treatise  on  the  Soul*s  Immortality,  may  be  sup- 
posed to  be  an  example  of  it:— <md  this  species  of  reverie  may  easily 
be  confounded  with  abstraction. 

The  sensorial  *  Dr.  Darwtn,  voL  I.  p.  361,  says  that  **  people  with  increased 
power  employ-  sensibility,  who  may  be  known  by  high  coloured  lips,  dark  hair, 
5?  ?".  /^^"5  and  large  eyes,  are  most  liable  to  enthusiasm,  delirium  and  reverie. 
taSitv  '"  ^'*"  ^^  affection,  they  are  seen  to  surt  at  the  clapping  of  a 

door,  because  the  more  intent  any  one  is  on  the  pasting  current  of 
his  ideas,  the  more  is  he  surprised  at  their  being  dissevered  by  ev 
ternal  violence.    But  owing  to  the  great  expenditure  of  sensor 
power  on  these  sensitive  motions,  it  follows,  that  there  will  b 
deficiency  of  it  in  the  irritative,  which  will  be  performed  with 
energy, 
r-  and  renders     <*  Hence  these  persons  do  not  attend  to  slight  stimulus;  but  w 

us  less  sensible  ^  stimulus  is  great  enough  to  excite  sensation,  it  excites  sr 
to  surrounoinff         ...  •         i       •        ,^  .      .  ».• .     .      .      • 

ob'ects.  &c        »cnwtive  acuons  than  in  other  consututions.    This  is  the  c 

delirium  or  inflammation.^— Thus  persons  addicted  to  revei 

absent  in  company;— ^it  or  lie  long  in  one  posture,  and  in  * 

have  the  skin  of  their  legs  burnt  in  various  colours  by  t} 
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ing  omitted  to  analize  the  method,  by  which  mind  and 
body  act  and  re^ct  on  each  other,  they  hare  failed  to 
trace  the  disease  to  its  source ;  and  in  point  of  remedy, 
haTe  left  it  where  they  found  it. 

In    the  course  of  reading  or  reflection,  the  subject  When  the  at- 
which  engages  us  may  b'e  a  task,  or  a  pleasure ;  it  may  ^cd°by  abl 
either  be  indifferent  to  ns,  or  deeply  interesting.     If  it  straction,   the 
be  of  the  latter  description,  (or  eren  in  the  case  of  the  ?^*"  of tcnic 
former,  if  we  happen  to  possess  a  strength  of  mind)  atten-  ^^^ . 
tion  will  be  collected  from  crery  quarter,  where  It  may 
usually  be  dissipated,  and  gathered  to  this  single  focus. 
It  seems  to  leare  the  organs  of  sense; — ^which,  hence,  be- 
«iome  callous  to  impressions,  at  other  times  forcibly  per* 
ceptible.     A  bell  may  toll,  and  the  hail  may  rattle  on 
their  windows ;  but  both  may  be  alike  unheard.     To  ih\$ 
state  of  the  mind,  philosophy  gif  es  the  name  of  abstrac* 
tion.— If,  on  the  contrary,  I  hare  a  more  favourite  study  —y^jn  gome 
than  that  in  which  I  am  engaged;  or  if,  when  I  am  piv^ailinf  ob* 
engaged  in  study,  there  be  some  pleasure  which  I  expect  ^^  ^S^^^i^ 
or  have  lately  enjoyed ;  or  seme  misfortune  which  I  ap«  rcTcrie. 
prehend,  or  hafo  lately  sustained,  dwelling  upon  mjr 
mind:  I  shall  find  it  difficult  to  fix  my  attention — mjr 
thoughts  will  be  perpetually  recurring  to  this  more  inte- 
resting subject;  my  inclination  to  wander,  and  my  desiro 
to  improre  will  carry  on  an  equal  contest ;  and  I  shall 
discover,  on  laying  aside  ray  book,  that  I  hare  been  read- 
ing one  thing,  and  pondering  on  another.     This  double 
operation  of  the  mind,  constitutes  that  species  of  rererie 
which  is  peculiar  to  literary  persons. 

Oar  train  of  thought  is  dbturbed,   when  any  of.  our  External  tm-  • 
senses  is  acted  upon  by  some  quality  in  an  external  objec^,  §^^^??*  ^^ 

which  tends  to  introduce  a  new  series  of  reflections,  from  itt  nib- 

j«ct. 
They  ire  fearful  of  psdn;  covet  mtuac  and  tleeps-^and  delight  in 
poetry  and  romanee."  At  the  motions  excited  in  consequence  of 
increased  sensation,  are  more  than  natural,  and  thus  expend  a 
greater  portion  of  sensorial  power,  the  voluntary  motions,  like  the 
irriuttTc,  are  lets  easily  exerted  —Hence  the  persons  we  have  been 
^kscribing  are  indolent  with  regard  to  all  voluntary  exertioni« 
whether  of  mind  or  body.  They  are  also  known  by  interrupting 
others  in  discourse  with  irrelevant  observations.  Deaf  people  ad- 
here longer  than  others  to  one  subject,  at  their  train  of  ideas  are  in 
so  danger  from  one  inlet  of  disturbance. 

Thus. 


m 


Instance  of 
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Thus,  dutant  mnsic  may  draw  away  attention  from  tbtf  * 
book  we  peruse,  to  a  scene,  where  the  same  sounds  were  ' 
formerly  heard  by  us.     Or,  in  the  course  of  reading,  we  - 
may  meet  with  a  passage,  which  suggests  reflections  irre*  * 
levant  to  the  main  subject     From  these,  when  the  mind 
is  conveyed  to  them,  the  transition  is  easy  to  others,  with 
which  they  are  connected ;  and  in  this  manner  fancy  may 
rove,  for  ah  unlimited  time,  through  an  unlimited  range 
of  ideas.     The  ocean,  for  example,  may  be  introduced  at 
a  shnile,  illustrative  of  a  metaphysical  argument.     Fancy 
will  be  drawn  for  a  moment  to  the  ocean,  and  if  we  haTe 
ever  beheld  it,  or  crossed  it,  the  incident  will  present 
itself. — We  then  insensibly  relinquish  our  emplojrment 
to  think  on  the  storm  which  endangered  our  life;  or  mi 
the  country  and  friends,  from  whence  the  vessel  onveyei 
us.     May  not  a  similar  process  rouse  us  from  this  traaeey- 
and  recal  us  to  the  occupation  we  had  left  ?— May  not  a  - 
new  and  unusual  impulse  upon  any  organ  of  sense,  startle  - 
and  remind  us,  that  we  are  trilling  with  time  ? — May  not 
the  train  of  ideas,  furnished  by  the  reverie  itself,  lead  na-- 
back  to  the  very  subject  which  engaged  us,   prior  to  its   - 
com|nencement?— -In  either  way  the  reverie  will  be  ter.  • 
minated.     Thcfiringof  cannon  may  break  in  upon  my 
fit  of  >  absence.     When  once  awakened,  but  not  till  then 
I  become  conscious  that  I  have  been  guilty  of  relaxation 
from  the  vigilance  of  attention,  and  return  to  my  study,  • 
pleased,  perhaps,  with  the  excursion,  but  not  without 
dissatisfaction  on  account  of  my  loss  of  time.     The  same   : 
ciTect  may  be  produced  in  the  iustance  of  the  simile  al^   • 
ready  mentioned,  if  the  associated  ideas   to  which  the 
simile  of  the  ocean  had  led  me,  taking  a  retrograde  diree*  - 
tion,  conduct  me  back  to  the  primary  subject  of  conu  * 
parison. 

When  listening  to  the  discourse  of  an  orator,  or  lecture 
of  a  teacher,  we  digress  in  a  similar  manner,  and  are  re- 
called by  a  look  from  the  speaker; — by  a  pause; — by  a 
sudden  transition ;  a  new  figure ;  or  a  felicity  of  diction 
or  of  thought.  This  reflection  may  serve  to  analize  the 
art  of  keeping  attention  awake  in  others. — ^^It  may  recom 
mend  the  impressions  wc  have  enumerated,  as  useful  ex 
pedients  in  oratory ;  and  explain  the  principle,   whic 

mal" 
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makes  us  -wish  to  have  a  public  sp^ker  in  oar  riew, 
while  we  are  listening  to  him. 

When  the  habit  of  mental  absence  is  sufficiently  con-  Mental  ab- 
firmed  to  constitute  a  disease,  the  appulses  of  external  c^rcmc  Is  % 
objects,  which  would  interrupt  reverie  in  stronger  minds,  disease 
arc  found  to  strike  upon  the  senaies  in  vain.    A  man  is 
mentioned  in  Zoonomia,  who,  during  the  paroxysm  of 
rererie,  was  reciting  some  lines  from  Pope,   one  of  which 
he  had  forgotten:  it  was  seTeral  times  ineffectually  shouted 
in  his  ears ;  till  at  lengthy  after  much  labour,  he  recol- 
lected it  by  his  own  efforts.     Y^t  though  such  appulses  —which  is  not 
do  not  destroy,  they  sometimes  harmonize  with  the  wak-  ^^^^i  ^^ 
ing  dream.     In  this  case  they  excite  attention;  and  the  pressions; 
ref  erie,  without  being  broken,  insensibly  glides  into  sub- 
jects connected  with  these  appulses.     In  the  work  we 
have  just  now  quoted,  is  an  interesting  account  of  a 
young  person,  who,  while  lost  in  reverie,  heard  a  passing,  —though  they 
bell ;  and  without  being  recalled  to  a  consciousness  of  ™^^^^  ^'' 
wandering  thought,  was  soon  after  heard  to  say,  ^'  I 
wish  I  were  in  my  grave;" — and  pulling  off  her  shoe — 
<^  A  little  longer  and  a  little  wider ;  and  even  this  would 
make  a  coffin." 

Such  are  the  various  kinds  and  degrees  of  reverie.    The  It  is  of  great 
enumeratioa  of  them  was  necessary  to  the  discovery  of  '^^J'^*"^^  ^* 
those  means  by  which  this  mental  affection  may  be  regu-  that  they 
lated  or  remedied.  .  The  subject  is  of  the  highest  import-  should  not  in- 
ance  to  those  who  are  entering  upon  their  studies ;  since,      *^ 
as  it  is  an  argument  against  wasting  much  of  our  time  in 
sleep,  that  we  may  be  said  only  to  live  while  we  are 
awake;— so,  with  regard  to  letters  or  business,  it  may  be 
asserted,  that  we  do  not  study  all  the  hours  we  number 
at  our  desk,  but  those  only,  during  which  the  vigour  of 
our  minds  has  been  exerted  in  our  proper  employment. 

There  are  several  methods  by  which  reverie  may  be 
regulated  and  modified. 

1st.     The  abstraction  of  excitement  produced  by  ex-  Refiections  on 
temal  stimuli,  will,,  in  most  cases,  give  a  preponderance  ^^f-^?"*^^' 
o  n  the  side  of  study,and  thus  be  inimical  to  reverie.     A  or  whidi  favor 
walk  along  the  shore  is  more  favourable  to  abstraction^  reverie. 
than  in  a  garden  or  terrace,  where  the  frequent  turnings 
iaterrupt    reflection.      Pluiosophers     in   general    have 
Vol.  XY.— Oct.  1806»         Q  shunned 
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'  Solitude  sHtinned  the  town,,  that  its  noise  and  bustle  might  not 

disturb  thoifmeditations.  Nerertheless,  we  have  heard 
of  some,  whose  minds  were  more  active  amidst  the  unU 
form,  mingled  hum  of  the  throng,  or  the  noise  of  a  car. 
riage,  than  in  more  tranquil  scenes.  This  may  he 
Town  life.  accounted  for  by  asserting,  1st.  That  such  uniforni 
sounds  may  be  from  habit,  associated  with  abstraction, 
as  opposed  to  reverie;  and  that  it  is  only  by  sharp,  sud- 
den impulses,  and  not  by  uniform  and  accustomed  sounds^ 
that  abstraction  is  discomposed ;  and  2dly,  That,  when 
this  is  the  case,  the  ^sounds  in  question  will  drown  all 
others,  and  thus  weaken  the  influence  of  their  excitement 
in  disturbing  abstraction,  and  pr6ducing  reverie.  Here^ 
Whether  re-  however,  a  difficulty  arises.  If  I  remove  myself  to  silence 
treat  be  most  and  solitude  for  the  purpose  of  philosophical  abstraction, 
revcri  o  t^  should  reverie  by  any  means  find  its  way  to  my  mind,  and 
alMtraction.  experience  proves  that  no  silence  and  no  solitude  can  ex* 
dude  it, — will  not  the  absence  of  excitement  from  exter« 
nal  objects  be  favourable  to  the  continuance  of  those  idle 
musings,  which  1  have  taken  pains  to  avoid  ?  The  first 
object  of  a  student  is,  to  preclude  the  advances  of  reTerie  ; 
but  when  its  spell  has  stolen  upon  him,  external  stimnll 
become  desirable  in  order  to  dissolve  it.  Hence  a  retreat 
into  the  shade  will  only  facilitate  reverie ;  unless  we  carrjr 
along  with  us  a  fund  of  information,  on  which  we  may 
ruminate :  an  object  of  science  to  occupy  and  interest  as; 
and  an  inherent  yigour  of  mind,  which  shall  enable  us  to 
resist  the  slighter  impressions  on  our  senses,  from  which- 
^<^.  »|^^  of  the  deepest  retreat  is  not  exempt  The  superstitious 
of  ScotLnd.  dreams  which  are  known  by  the  name  of  second  sight, 
are  found  amongst  the  most  uninformed  of  mankind,  in  a 
country  where  the  absence  of  disturbance  might  taTor 
the  highest  speculations  in  science.  The  beach  of  the  sea, 
which  Plato  chose  as  the  fittest  place  for  philosophical 
instruction,  has  in  our  own  country  become  the  favourite 
haunt  of  the  indolent  and  the  unthinking.  ^' 

Reverie  is  live-  Objects  and  circumstances  may  be  so  disposed  as  to 
ly  or  serious  gjyg  ^q  reverie  a  pleasing  or  pensive,  and  as  we  shall  prc- 
its  cause.  sently  f?ep,  a  refined  or  inelegant  direction.     I  believe  it  is 

unnecessary  to  ask,  whether  the  mind  will  not  be  more 
apt  to  depart  from  serious  meditation  in  a  gaudy  chapeL 
1  tha 
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than  in  the  solemn  gloom  of  a  cathedral.  It  is  remarked 
by  an  eminent  medical  writer,  that  light,  introduced  by 
opening  the  window-shutters,  gave  a  gayer  cojst  to  the 
ideas  of  a  patient  who  laboured  under  reverie.  The  study 
of  Tasso  was  a  Gothic  apartment ;  and  he  fancied  his 
familiar  spirit  to  converse  with  him  through  a  window  of 
stained  glass. 

If  wc  can  contriVe  to  effect,  during  the  reverie,  a  fre-  J]^^  English 
quent  re-action  of  any  circumstance  connected  with  our  culated   to  fix 
original  employment,  we  shall,  by  this  means,  frequently  the  mind,  and 
bring  back  the  mind  from  its  excursion.     It  has  been  as-  ^'^^^'^^   '^^" 
verted,  in  favour  of  the  liturgy  of  the  Church  of  England, 
that,  by  being  b/oken  into  short  prayers,  and  interspersed 
with  frequent  responses  to  be  spoken  by  the  people,  it  is 
accommodated  to  the'  frailty  of  human  nature,  and  has 
proved  an  excellent  method  of  recalting  the  mind,  too  apt 
to  wander,  even  from  its  most  important  occupations, 
and  its  most  sacred  duties. 

A  house  of  worship  is  certainly  the  most  suitable  place 
for  acts  of  devotion.  The  mind  is  no  sooner^inattentive, 
thaA  it  sees  around  it  objects  connected  with  religion, 
which  upbraid  its  weakness  and  check  its  aberration. 

I  now  come  in  the  last  pllice  to  enumerate  the  remedies  Study  is  a  re 
I  would  propose  for  the  diseased  state  of  the  mind,  which  mcdy  for  this 
has  been  the  subject  of  the  present  dissertation — and'^^'^  * 

these  all  rest  upon  a  single  principle.  The  ^'  vis  insita" 
of  the  mind^  inclming,  by  a  Toluntary  exertion  to  the  side 
of  study,  constitutes  the  power  of  resisting  the  scduce- 
ments  of  external  stimuli,  and  of  bidding  defiance  to  re« 
Terie : — and  as  reverie  has  been  shewn  to  proceed  from 
mental  relaxation  and  debility,  so,  whatever  produces 
mental  yigour  may  be  pronounced  an  antidote  to  it. 

Now  mental  vigour  is,  in  great  measure,  regulated  by  --and  so  is  bo- 
the  strength  of  the  body  ;  so  that  literary  persons,  who  ^7  ^fi®*"^« 
are  desirous  to  preserve  their  minds  in  a  proper  disposi- 
tion for  studying  with  the  greatest  benefit,  should  remem- 
bcr,  that  with 'respect  to  exemption  fronii^verie,  it  is 
only  ^'  in  corpore  sano*'  that  the  '^  mdismina*'  is  to  be 
found. 

The  first  remedy  accordingly  which  j^ shall  mention  is,  This  is  pro* 

frequent  and  habitual  exposure  to  a  pure  and  bracing '"'^^  ^7  "" 

r\  a  *  u         posurc  to  the 

Q  *  atmosphere,  ^^  ^^ 
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to  read  ia  his  tent,  at  midnight  when  his  frame  was  dc* 

bilitated,  and  his  spirits  were  exhausted  by  a  long  march^ 

and  by  the  heat  of  the  morning  ; — when  his  mind  was  uiu 

The  spectre  strung,    and  prerentcd  by  wcarihess  from   exerting  its 

which  appear-.  pQ^gpg  with  one  fixed  direction.     May  not  the  spectre 

have  been  a  creature  of  his  imagination  when  thus  pre« 
disposed  for  reyeric  ?  when  his  ideas  consisted  of  confused 
conceptions,  furnished  partly  by  his  book  and  partly  by 
his  fancy.  A^d  will  it  be  deemed  extravagant  to  conjec- 
ture, that  the  passage  he  was  reading  may  have  been  the 
story  of  the  dying  Bramin,  who  prophetically  warned 
Alexander  that  they  should  meet  at  Babylon  ? 
Fact  sapposed  I  am  aware,  that  the  mind,  when  deeply  engaged  in 
coDtrary  to  gtudy,  sometimes  overcomes  sleep,  and  assumes  a  new  tU 
gour  at  a  late  hour  of  the  night.  In  this  case,  certatn 
degree  of  feyer,  in  other  words,  of  increased  action,  has 
taken  place ;  which  will  be  followed,  and  prored  to  hare 
existed,  by  commensurate  mental  debility  and  nervous- 
ness. 

^'  Some,''  says  a  modem  author,  ^^  look  orer  what 
they  want  to  remember,  immediately  before  going  to  sleep 
at  night,  because  then  the  mind  is  jiot  afterwards  busied 
about  any  ideas  that  might  drive  it  away :  or  in  the  morn- 
ing on  first  getting  up,  because  the  mind  is  not  then 
pre-occupied  with  any  ideas  which  may  hinder  the  sub* 

ject's  getting  fast   hold  of  it." Gerard's  Pastorai 

-        Cure, 

*0n  the  whole,  whatever  destroys  the  balance  between 

Diseased  lensi-      *  It  is  a  law  in  the  aaiihal  ceconomy,  that  sensibility  accumulatei 
bOity  and  im-  as  irritability  is  exhausted :  in  other  words,  that  the  nervous  fi^re 
paired  muscu-  becomes  more  sensible  to  impt'essions,  as  the  muscular  fibre  becomes 
lar  vigour  are  |^,  ^^  ^^j,^  ^^  versa.— Preternatural  or  diseased  sensibility  is  not 
*     fonnd  in  the  strong  labourer  so  much  as  in  the  hysterical  and  dcbili> 
tated  female.    The  author  of  this  essay,  who  can  encounter  without 
mental  pain,  any  scenes  of  distress  which  he  may  witness  in  his  pro-i 
fessional  character,  in  the  morning,  when  the  frame  is  in  tone,  has 
observed  in  himself  a  propensity  to  be  much  aBfected  by  them,  whei^ 
presented  to  him  after  fatigue  and  long  fasting.    Whatever  accu- 
mulates sensibility,  increases  the  mind's  liability  to  be  acted  upon 
by  external  stimuli,  and  carried  away  by  them  from  its  steady  ob- 
servance of  the  object  of  its  study.    And  since  the  exhaustion  of 
irritability  produces  thit  effect,  the  propriety  of  the  foregoing  in- 
junctions is  evident. 

body 
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body  and  mind,   whatever  impairs  the  firm  tone  of  the   Literary  men 
animal  fibre,  ought  to  be  studiously  avoided  by  those  ^j'ff^^^*^®^  *^°j^ 
whose  habits  are  literary.     The  debility  subsequent  to  a  bility,  for  these 
debauch,  a  warm  climate,  fatigue,   corpulency,  are  all  ^*vour  rcvcnc. 
favourable  to  reverie.     And  every  thing  that  braces  the 
fibre,  and  gives  the  system  (not  a  sudden  and  artificial  in. 
crease  of  action, )  but  permanent  strength  and  exhilara- 
tion  should,  with  equal  care  be  resorted  to. 

But  for  the  mental  disorder,  which  has  been  the  subject   Mental  rrmc- 
of  our  discussion,  we  must  look,  in  the  second  place,  for  «'^^^gainst  rc- 
other  remedies  in  the  mind  *  itself,  when  considered  ab- 
straciedly  from  the  body. 

Much  benefit  will  be  derived  from  conquering  a  sickly  To  avoid  Hght 
taste  for  light  and  desultory  reading,  and  abstaining  from  reading, 
an  immediate  application  to  the  fine  arts.     When  they, 
who  have  indulged  in  such  pursuits,  engage  in  studies .  of 
more  solid  utility,  they  find  the  perusal  of  historic  facts, 
or  the  prosecution  of  philosophical  arguments,  perpetually 
interrupted  by  the  involuntary  remembrance  of  their  fa- 
vourite and  less  severe  employments.     Mathematics  is  a    Mathematics 
science  worthy  of  being  recommended  to  youth,  and,  "^commended, 
indeed,  demanding  the  attention  of  all  whose  habits  are 
literary  ;  not  so  much  for  its  own  sake,  or  for  that  of  the 
other  sciences  which  cannot  be  understood  without  a 
knowledge  of  it,  as  on  account  of  its  implanting  habits  of 
abstraction  and  of  bestowing  the  ability  to  fasten  the 
powers  of  the  mind  upon  any  subject,  and  to  pursue  it 
till  it  is  thoroughly  investigated*'. 

Here,  however,  a  caution  is  necessary.     Elegant  litera-  B"^  elegant  U- 
ture  and  the  fine  arts,  although  thus  paralysing  to  the  considcrcd^^as 
mind  when  they  are  made  the  main  object  of  pursuit,  an  exhilarating 
may  in  certain  cases  be  called  in  with  advantage,  as  re-  ''<=^'"c*'^"*cnt. 
medies  for  reverie.     When  the  mind  is  under  the  influence 

*  In  comparing  the  effects  of  the  different  leading  branches  of     Oxford  and 
education  at  our  two  universities,  it  has  been  remarked,  that  per-  Cambridgestii- 
sons  who  have  studied  at  Cambridge,  adhere  long  and  steadily  to  an  <lcnts  com- 
argument,  in  conversation ;  while  Oxonians,  whose  pursuits  are  P^'^^* 
more  elegant  than  philosophical,  are  content  with  a  more  superficial 
examination  of  many  subjects;  but  afford  greater  pleasures  to  their 
compaoionsi  by  the  desultory  variety  of  the  ideas  which  they  com- 
monieate. 

•f 
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of  any  passion,  joy,  surprise,  grief,  indigiittioH,  which 
•deprives  it  of  the  ease  and  exemption  from*' solicitude  r&i  ' 
quisite  to  its  applying  wjth  effect  to  abstruse  researchei 
or  what  is  called  serious  reading, — it  will   then  be  its 
philosophy  to  lure  attention  into  the^aths  of  literature^ 
with  the  elegant  classic,  or  intcrestihg  narrative; — with 
the  works  of  poets  or  dramatic  authors  ;  and  with  com* 
position  on  its  favourite  theme :— ^stimulants  powerful  iD 
calming  the  soul,  and  charming  sorrow  into  tranquillity^ 
when  rarely  and  prudently  applfed  ;  but  which  would  loie 
their  effect,  if  they  were  daily  adminbtcred.    - 
Octets  which      Another  expedient,  which  J§  will  be  prudent  to  adopt^' 
tion'we*to'bc  ^  *^^  removal  of  our  place  oj^tudy,  beyoiid  the  readjT^^ 
avoided.  possible)  of  every  object  and  circumsUmce  which  Wbg:^ 

presented  to  any  of  our  senses,  is  apt  to  seduce  attentifiii* 
The  fragrance  of  flowers,  the  voice  of  music,  the  portrait 
of  a  friend,  the  hum  of  men,  has  each  its  train  of  associated 
ideas,  to  pursue  which,  the  mind  of  the  student  may  W* 
sensibly  be  drawn  oflf  from  the  object  of  his  study.   *And 
if  the  student  wishes  to  obtain  a  depth  of  thought^  a 
closeness  of  reasoning,  dispatch,  or  perfection  ih  study^  he 
will  reserve  these  luxuries  for  the  hour  of  relaxation.     It 
was  one  of  the  maxiiL^s  of  Lycurgns,  that  ornaments  should 
not  be  placed  in  the  council  halls,  as  they  tended  to  aliea«^ 
ate  the  attention  of  the  judges,  when  listening  to  the 
pleaders. 
Art  of  memory.      The  art  of  memory  has  been  said  to  be  the  art  of  atteiu 
tion ; — the  art  of  prcTenting  the  operations  of  the  mind 
from  boiTi<!r  broken  by  short  reveries,  to  which  weak  minda 
arc  di.>coy  d  by  vvery  sound  or  sight  that  passes.     It  is 
possible  for  a  Newton  1  o  be  so  deeply  absorbed  in  thought^ 
and  to  have  practised  abstraction  so  thoroughly,  that  the 
Remarks  on  firing  of  a  cannon  will  not  break  the  train  of  his  ideas.--* 
men   »uppogcd  Uut  cQnjmon  minds,  conscious  oi  their  inferior  strength^  . 
•traction  in  all  ^^^  ^^  ^^^^^  greater  aptitude  to  be  interrupted,  should 
situations.        cultivate  letters  in  places  where  the  fewest  and  the  weakest 
hctt,^^* '       '  stimuli  are  applied  ; — in  the  shade,  remote  from  noise, 
and  not  exposed  to  passing  objects.     Colbert's  having  said 
that  his  mind  was  always  most  active  in  the  midst  of  Paris, 
if  not  fully  solved  in  the  former  part  of  this  essay,  may  be 
considered  as^a  proof,  that  that  mLiister  possessed  a  warm 

imagination, 
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ifhaginatioTiy  guarded  by  a  yigorous  intellect; — that  he 
was  willing  (o  give  loose  to  the  wanderings  of  fancy ^  ia 
the  midst  of  rural  leisure  :  buterer  associated  the  recol- 
lection of  want  of  time  and  fulness  of  occupation  in  the 
metropolis,  with  the  first  aberration  of  thought  from  the 
subject  he  had  before  him. — Besides,  it  is  reasonable  to 
suppose,  that  the  studies  of  Colbert,  when  in  Paris,  were 
confined  to  the  politics  of  the  day  ;  a  subject  which,  by 
engaging  every  passion,  must  hare  entirely  engrossed  at- 
tention, and  deadened  the  force  of  external  stimuli: 
whereas  hts  rural  lucubrations  had,  probably,  for  their 
subject,  topics  of  speculative  philosophy,  less  interesting, 
less  relating  to  self  and  imm'ediate  concern ;  and  therefore' 
less  endowed  with  the  power  of  detaining  the  mind,  proiie 
t6  her  favourite  sallies  of  digression  from  her  main  em- 
ployment. Nothing  can^  be  more  absurd  than  an  attempt  Literature  and 
to  unite  a  life  of  literature  and  of  gaiety.-*— The  remem-  divcwioni  can- 
brance  of  glaring  objects  and  tumultuous  pleasures,  per-  ^^^^  ^^°** 
petually  obtruding  itself  on  the  mind,  will  soon  convince 
the  scholar,  that  his  efforts  to  make  thought  and  dissipa- 
tion of  thought  meet  in  the  same  mind  are  vain. — The 
Recollection  of  past,  or  anticipation  of  approaching  frivo- 
lities, makes  abstimciion  a  painful  and  violent,  I  may 
safely  affirm,  an  impossible  exertion.  The  conceptions  of 
vn  effeminate  imagination  unsettle  the  mind  ;  —they  float 
upon  and  confuse  the  ideas  supplied  by  study. 

Indeed  a  habit  of  study  and  abstraction  is  the  most  Habits  of  ab- 
powerful  i>rccaution  that  can  be  adopted  against  the  in-  straction   gra- 
4tYi^o4ls  '  of  reverie. — Reverie  resembles  the  enemy   of  ^j^^  habi/o/rc- 
inankind.     RHftt  it,  and  it  will  flee  from  you.     The  vcric. 
'oftertct*  and  the  more  Tigorously  you  oppose  it,   the  less 
frequently  will  it  recnt,  and  the  weaker  will  be  its  at- 
tacks.    While  the  idler  and  the  man  of  pleasure  cannot 
peruse  even  a  few  pages  of  a  novel  without  mental  weari- 
ticss  and  wanderittg ; — the  student  will  in  time  bring  his 
mind  to  the  ability  of  prosecuting  for  many  hours,  the 
deepest  reasoning,  seldom  interrupted  by  reverie,  and 
never  overcome. 

When  speaking  of  the  force  of  habit^  we  cannot  fail  to  Extemporane- 
recommend  the  habit  of  extemporaneous  spenking.    When  o"*  spcakijig. 
a  man  finds  that  his  words  jOnust  flow  in  an  unfitlcrrupted 
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succession,  and  that- his  ideas  must  keep  pace  with  them^ 

he  will  have  no  leisure  for  idle  musing.  • 

The  various      Let  us  suppose,  a  contention  held  between  the  employ. 

bywjJkhTtun-  ^^^^  which  engagns  us  on  the  one  hand,  and  the  stimuli 

tion  may  be    ^hat  act  Upon  our  senses  on  the  other.     Each  strives  to 

fixed  to  a  iub-  draw  the  attention  of  the  mind  towards  itself.     If  the  em- 
icct* 

ployment  be  pleasing,  or  if  jseveral  of  the  senses,  instead 

of  one,  l^e  engaged  in  it,  we  may  consider  it  as  the  stronger 

party,  as  having  the  greatest  force  on  its  side.     Attention 

would  be  less  apt  to  waver  if  we  were  to  transcribe,  than 

*  if  we  read  a  passage  in  any  author  ;  if  we  saw  a  drama 

performed  on  the  stage,  than  if  we  perused  it  in  the  closet; 
or  if  we  were  present  at  a  parliamentary  debate,  than  if 
it  only  reached  us  through  the  cold  medium  of  a  news- 
paper. When  the  mind  therefore  is  agitated^  and  inca- 
pable of  intense  application,  it  Mill  be  well  to  bctako 
ourselves  to  any  occupation  of  which  we  arc  enthusiast!-* 
cally  fond.  Whence  arises  the  fluency  of  the  unlearned 
itinerant  preacher.  It  is  to  be  ascribed  to  the  two  last 
principles  on  which  we  have  expatiated,  habit  and  enthu* 
siasm. 
An  expedient      It  often  happens  to  those  who  devote  much  time  to 

to  prevent        reading  or' com  position^  that  as  soon  as  their  reverie  com- 

mind.  mcnces,  they  unconsciously  remove  their  eyes  from  their 

book  or  writing  desk  to  some  particular  spot  in  the  apart* 
ment  which  may  be  favourable  to  mental  wandering,  or 
associated  with  it  by  habit.  Now,  if  they  would  pre- 
viously affix  to  the  idea  of  this  spot,  the  idea  of  conscj^^^ik  ' 
ness  that  they  have  departed  from  their  proper  occupejtjj^ 
they  would  probably  be  enabled  in  this  manner  to  cliQC)( 
the  fit  of  musing  at  its  commencement,  and  to  savQ  Af 
time  which  would  otherwise  have  been  squandered*  No 
one  is  unacquainted  Mith  the  sfory  of  the  orator^  wh^ 
could  not  plead  without  holding  a  string  in  his  handy  fpr 
the  purpose  of  recalling  his  wavering  thoughts.  The  biting 
Biting  of  the  of  our  nails,  during  composition,  may  be  referred  to  the 

nails.  same  cause.     Wc  associate  the  idea  of  this  practice  with 

that  of  our  first  and  main  employment,  so  that  the  former 
ifi  never  present  without  the  latter ; — and  any  new  train 
of  ideas  obtruding  themselves  on  our  study  are  kept  at  a 
distance  by  the  recurrence  of  the  practice  *  alluded  to ; 

which 
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which  we  have  previously  identified  with  the  recollection 
of  our  original  object  of  contemplation.  As  nail-biting 
is  intended  to  ^x  abstraction,  drumming  with  our  fingers  ,  J^*?"^'"^ 
is  a  practice,  by  which  we  promote  reverie.  This  it  does  ^^ 
partly  from  habit  and  partly  upon  a  principle  already 
mentioned ;  namely,  that  a  gentle  uniform  stimulus  draws 
attention  from  all  others,  except  such  as  are  sudden  and 
violent;  which  will  dissolve  any  reverie,  however  inter- 
esting, and  however  artfully  promoted,  unless  in  a 
diseased  state  of  the  mind. 

If,  therefore,  we  find  that  this  last  mentioned  practice 
is  favourable  to  the  continuance  of  our  minds  in  the  re- 
gions of  imagination,  we  must  frequently,  when  wo  have 
greateV  command  over  our  thoughts,  study  to  connect  and 
blend  the  practice  with  internal  disapprobation  of  our 
indolence. 

If,  however  the  habit  of  reverie  have  been  too  deeply  If  rcycric   be 
fixed  in  our  minds  to  be  entirely  eradicated  ;— or  if  (as  is  jJ^ou^ST'tTbc 
the  case  with  many)  wo  be  unwilling  to  part  with  this  regulated ; 
pleasing  weakness,  and  consider  the  moments  spent  in  such 
desultory  musings,  as  the  most  delightful  of  our  lires,  we 
ought  still  to  be  anxious  to  regulate  them  in  such  a  manner 
as  to  prevent  them  from  being  either  unprofitable  or  cri- 
min?J. 

We  may  hinder  them  from  becoming  unprofifablc,  by  or  rendered 
cultivating  a  taste  for  intellectual  pleasures ;  by  habitual  P''ofi^»W«' 
application  to  a  variety  of  branches  of  study  ; — and  by 
frequenting  the  society  of  the  learned  or  the  refined.  The 
reverie,  which  we  cannot  conquer,  will  thus  be  converted 
into  a  rational  employment ;— for  taste  and  memory  will 
direct  it  to  subjects  of  science  and  utility. 

The  best  rules  for  preventing  fits  of  absence  from  be-  The  reveries  of 
coming  criminal,  will  be  found  in  that  book,  which  is  the  *  ▼irtuous  and 
highest  authority  on  this  part  of  the  subject.     Keep  the  ^Ju^^^liom 
heart  with  diligence,  for  out  of  it  proceed  evil  thoughts ; —  repr«ach. 
the  springs  of  conduct ;  the  issues  of  life.     Be  strenuous 
in    ^^  casting  down  imaginations"  that  are  contrary  to 
virtue  ;  and    "  bringing  every  thought  luto  the  captivity 
of  principle."     The  authors  of  the  book  from  whence 
these  maxims  are  extracted,  were  aware,  that  it  was  im- 
possible to  put  an  entire  en    to  the  influence  of  matter 
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OTer  the  mtftd,  and  to  abolish  rererie.    Tbej  koew  tiitt- 
as  loDg  as  the  human  frame  continued  in  its  present  ccmw 
dition;— ^^  the  corruptible  body  would  press  down  t^^ 
incorruptible  soul.'^ — ^They  therefore  enjoined  tht^  purifi* 
cation  of  the  thoughts;  in  order  that  whenever  matter 
should  exert  its  influence  upon  mind,  and  force  it  iiito- 
unconscious  doTiation  from  its  employment,  mind  might 
be  infariably  led  by  inclination  into  the  paths  of  innocent- 
if  directed  to  or  pious  musing.— Quinctilian  relates  of  his  son,  that  in^ 
letters  or  to     consequence  of  his  strong  attachment  to  letters,  no  word 
will  be  contem-  escaped  him  in  the  delirium  of  a  fevor,  that  had  not  a  re* 
plated  with  sa-  fcrence  to  his   favourite  occupation.      Thus  when  the 
scienti&c  mmd  recovers  from  a  paroxysm  of  reyeric,  ithaa 
the  satisfaction  of  reflecting  that  its  time  has  been  wellf 
employed; — that  if  it  has  not  been  meditating  some  new 
effort  of  its  powers,  it  has,  perhaps,  been  dwelling  or. 
some  elegant  thought,  or  glowing  description  treasured 
up  tn  study,  or  heard  in  conversation.     And,  in  like'man. 
ncr,  when  the  reverie  of  the  virtuous  man  is  at  an  end,  1m- 
iiods,  that,  while  it  lasted,  he  has  either  been  fonning  % 
good  purpose^  or  acting  over  in  fa|icy,  a  benevolent  deed*, 
Far  different  trains  of  thought  pass  through  the  imag;^ 
The  Ticious     nations  of  the  ignorant,  the  viqious,  the  sensual.     If  their-, 
and  aensual      minds  are  not  mechanically  driven  to  recollections  that; 
reveries.  ^^^  ^^^^  ^^  remorse  and  bitterness,  the  highest  pleasures  of 

their  reveries  are  the  remembrance  of  some  frivolous  en., 
joyment,  or  anticipation  of  the  pampering  of  some  base 
appetite.  An  Apicius  will  feast  again  in  fancy  on  the 
banquet  of  yesterday.  An  Alexander's  mind  will  Icav^ 
the  scene  which  surrounds  it ;  ^^  thrice  to  vanquish  al^ 
his  foes,  and  thrice  to  slay  the  slain."  How  far  in  frivo.. 
lou8  minds  a  human  passion  will  get  the  better  even  of 
devotion,  may  be  sceaby  referring  to  our  great  dramaiiq. 
bard.<-- 

**  When  T  would  think  and  pray,  I  think  and  pray. 
To  several  subjects ;  heaven  hath  my  empty  words^ 
Whilst  my  invention,  hearing  not  my  tongue^ 
Anchors  on  Isabel.** 

The  ornaments  Idle  and  unprofitable  reveries  may  be  also  broken,  by 
of  a  chamber  having  our  study  hung  round  with  portraits  of  heroes  and 
tlrlVemcdy^this  ^^^*^*®*^  ofancicntand  modern  authors ;  of  any  whi> 
weakness*  have 
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fisre  attaiaed  eminence  or  power,  by^  mental  actiyity  and 
perseverance,  and  are  calculated  to  rouse  the  slumbering 
mind  to  emulation  and  energy.  And  in  like  manner  may* 
we  dissolve  the  spell  ot  reveries,  into  which  evil  thoughts 
arc  apt  to  enter,  by  the  pictures  of  a  Saviour,  or  of  a  de- 
parted or  sainted  friend.  Who  would  not  return,  with  a 
blush,  from  whatever  criminal  conceptions  he  had  hung 
upon,  when  he  encountered  the  eye,  and  fancied  that  he 
beheld  the  frown  of  personages  so  sacred  ? 

To  propose  a  total  preventive  or  cure  for  the  disease  I  Reverie  may 
have  been  considering,  has  neither  been  my  aim  nor  ™jEf  u?*  ar«I 
wish.     The  aim  would  be  ineffectual,  as  long  as  mind  and  Uxation.  y 

body  depend  and  reciprocally  act  on  each  other,  as  they  i 

do  in  the  present  existence.— The  wish  would  be  the  dic- 
tate of  that  cold  philosophy,  which  seeks  to  shut  up  one 
Jnlet  of  those  few,  harmless  delights,  that  heaven  has  ap- 
portioned to  us,  and  tliat  nature  has  commanded  us  to 
husband.  Yet  tliis  riot  of  fancy  should  be  seldom  and 
carefully  indulged.  If  it  be  sometimes  allowable  to  slack- 
en the  reins,  with  which  the  mind  is  held  attentive,  neyer  * 
let  us  throw  them  entirely  away  : — for  though  it  would 
be  pedantry  to  suggest^  that  since  moments  thus  passed^ 
arc  inconsistent  with  our  active  duties,  they  ought  with- 
out reservation,  to  be  condemned  ; — we  ought,  neverthe-r 
.  less,  to  beware  of  every  relaxation,  which  pre-disposes 
the  mind  to  habitual  inactivity. 
Stimuli  may  be  increased  to  so  intense  a  degree,  that  Few  minds  can         , 

attention  will  be  compelled  to  leave  the  fondest  obiect  on  Tf«'rt  stimuli  by 

,  sDstrsction " 

which  it  broods,  and  to  obey  their  impulse^    For  although  none  can  do  'a 

we  have  read,  that  Archimedes  was  solving  a  problem  perfectly, 
during  the  sack  of  Syracuse,  that  Newton  was  often  inp 
sensible  to  his  meals  having'  been  brought  before  him  and 
removed ;  that  Cicero  calmly  pursued  his  studies  while 
his  mind  was  dejected  by  domestic  grief  and  harassed  by 
public  vexation ;— yet  it  is  certain,  that  pain  or  hunger,  . 
fear  or  sorrow,  or  joy,  or  any  violent  passion,  will,  in 
most  minds,  overc6me  the  deepest  and  most  philosophical 
abstraction. 

Little  credit  is  due  to  the  story  of  an  Italian  phiioso-  The  mind  caa- 
pher's  being  so  wholly  absorbed,  in  contemplation,  as  to  ^^^  overpower 
be  unconsaious  that  he  was  Qpoa.thenu:k.--»Let  us  call'^  censes; 

to 
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mind  an  elegant  sentiment'  of  our  master  of  nature,  whdeft 
works  efery  philosopher  who  reads  them  will  often  hare 
'  occasion  to  quote. 

"  Oh !  who  can  hold  a  fire  in  his  hand. 
By  thinking  on  the  frosty  Caucasus,  &c.** 

Nor  is  it  fit  it      Philosophers,  nevertheless,  there  are  who  assert  that 
should.  ni^ii  in^y  iq  time  become  so  perfect  that  his  mind  shall  be 

nnaifected  by  variations  in  the  state  of  his  body.  Bat  even 
were  this  improbability  to  be  desired,  it  surely  cannot  be 
expected  ;  for  their  mutual  reliance  is  at  present  so  great, 
that  it  justifies  the  conclusion,  that  mind  will  never  be- 
come omnipotent  over  matter,  until  it  shaQ  be  altogether 
independent  of  it. 


VI. 

Account  of  a  Crancy  with  the  Description  of  a  Method  of 
v:orking  the  Common  Clutin  in  Machinery^  so  as  to 

'  exceed  Ropes  in  flexibility  and  strength.  By  JUr» 
Gilbert  Gilpin,  of  OltLPark  Iron-fVorksy  near 
Shifnai*. 

The  common  JT  ROM  its  simplicity  of  form,  and  jfacility  of  mannfac* 

•wercTerypur-  ^^^9  ^^^  common  chain,  formed  of  oval  links,  has  been 

pose  of  a  rope,  in  use  from  the  earliest  ages ;  and  that  it  did  not  answer 

every  purpose  of  a  hempen  rope  in  working  over  puUtet, 

was  Tiot  owing  to  its  peculiar  form,  but  from  an  error  in 

the  application. 

iteasonswhyit  ^^^7  chain  of  this  nature  has  a  twist  in  itself,  arising 
hat  hitherto  from  a  depression  given  by  the  hammer  to  each  link  in 
failed,  ^t  has  jj^q  welding  +  ;  and  this  circumstance,  so  trifling  in  ap* 
pearance,  is  not  so  in*  its  effects,  an#  it  has  in  consequence 
a  perpetual  tendency  (even  when  reefed  perfectly  straight 
ih  pullics,  and  on  the  barrels  of  cranes)  to  assume  a 
spiral  forc'.,  which  a  plain  cylindrical  barrel,  and  the 

*  Communicated,  with,  a  model,  to  the  Society  of  Arts,  who 
awarded  the  silver  medal  and  thirty  guineas  to  the  Inventor.  Sec 
Vol.  XXIIL  of  their  Transactions,  where  the  present  article  is  ez* 
tracted. 

f  The  twist  may  be  seen  by  holding  the  piece  of  the  chain  by 
one  end,  and  viewing  the  links  edgeways  as  it  hangs  down. 

*  common 
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common  pullies  "with  semicircular  grooves,  are  not  in  the  ^  —and  its 
least  calculated  to  prevent.     Hence  the  alternate  links  of  cutcaclf  othw 
the  chain,  in  coiling  round  a  barrel,  or  working  over  when  bearing 
pullies,  form  obtuse  angles  in  assuming  the  spiral  form,  ^^  *  barrel, 
bearing  upon  the  lower  parts  of  their  circumferences,  and 
forming  as  it  were  two  levers,   which  wrench  open  and 
crush  each  other  in  proportion  to  the  weight  suspended, 
as  well  as  prevent  the  freedom  of  motion  in  the  links 
themselves,  and  thereby  load  the  chain  with  additional 
friction. 

A  still  greater  obstruction  to  the  uniformity  of  its  mo-    its  coils  will 
tion,  is  the  tendency  which  the  chain  has  to  make  a  double  ^^^  upon  each 
coil  as  it  approaches  the  middle  of  the  barrel  and  crosses  when  therslide 
its  centre,  and  that  of  the  pullies  at  right  angles,  by  means  off; 
of  which  the  chain  is  frequently  broken  by  the  sudden 
jerk  caused  by  the  upper  coil  slipping  off  the  under- 
most. 

It  is  to  these  causes  that  all  the  accidents  that  occur  to    ..^i—and  thus 
workmen  and  machinery  from  the  failure  of  chains  may  they  will  break 
be  attributed  (bad  iron  excepted),  and  which  form  the 
sole  objection  to  their  becoming  a  general  substitute  for 
ropes. 

As  a  preventive  to  these  evils,   I  have  grooves  cast  in   The  inventor 
iron  pullies,  of  sufficient  dimensions  to  receive  the  lower  prevents  this 
circumferences  of  the  links  of  the  chain,  which  work  ^  pulUet  • 
vertically  ;  those  which  work  horizontally  and  form  the 
gudgeon  part  of  -the  chain  (if  we  may  be  allowed   the 
expression),  bearing  upon  each  side  of  the  grooves. 

The  barrels  are  also  of  cast  iron,  with  spiral  grooves         -crhich  ad-^ 
of  the  same  dimensions,  at  such  distance  from  each  other  mit  the  half  of 
as  to  admit  the  chain  to  bed  without  the  danger  of  a  g^  altcramtc , 
double  coil ;  by  these  nieans  the  links  arc  retain^  at 
right  angles  with  each  other,  the  only  position  for  free 
and  uniform  motion.  ' 

The  links  of  the  chains  are  made  as  short  as  possible^ 
for  the  purpose  of  increasing  their  flexibility,  and  they  are 
reefed  perfectly  free  from  twist,  in  the  pullies,  ^nd  on  the 
barrels  for  the  same  reason. 

When  applied  in  blocks,  the  grooves  in  the  pullies  md  pro, 

prevent  the  different  falls   of  the  chain   from  coming  ^"^^  ™*^y  *^: 
In  contact,  and  render  plates  between  them  (as  in  the  ^^  ^^^*' 


128  APPLICATION    OF   CriAINS.      ^ 

common  way)  totally  unnecessary;  tlie  pullies  are  fai 
consequence  brought  closer  together,  the  angle  of  tke 
fiall  from  block  to  block  considerably  diminished ;  aad 
the  friction  against  the  plates  entirely  avoided.  Brmm ' 
gnards,  with  grooves  opi>osit6  to  those  in  the  pallieSy 
arc  meted  to  the  blocks,  to  prevent  the  chain  getting  o«t 
of  its  birth  from  any  accidental  circumstance.  Thii 
method  of  working  chains  I  first  put  in  practice  for 
Various  sue  Messrs.  T.  W.  and  B.  BotfieJd,  at  these  works  in  Jaly 

tioDs!'  *^^  ^*"  ^^*  5  *"^  *^  ^^  applied  in  the  working  of  cranes  capable 
of  purchasing  from  ten  to  fifteen  tons ;  in  the  working  of 
the  governor  balls  of  steam-engines  constructed  by  Meters. 
Boulton  and  Watt,  and  in  the  raising  of  coal  and  ore  from 
the  mines,  for  which  purposes  ropes  had  before  been  solely' 
used  at  this  manufactory.     In  all  cases  it  has  performed 
with  the  utmost  safety,  uniformity,  and  flexibility ;  so 
much  so  that  the  prejudfcos   of  our  workmen   against 
chains  are  entirely  done  awny,  and  they  hoist  the  heft* 
Tiest  articles  with  more  ease,  and  as  great  confidence  of  ^ 
safety  as  they  would  with  the'bcst  ropes. 
The  method  is      The  same  method  is  applicable,  at  a  trifling  expense^ 
troduccd.  *®  ^^  machines  at  present  woiked  by  ropes,  or  by  chains^ 

in  the  usual  way :  and  all  the  common  chains  now  In 
use,  may  be  applied  to  it  with  equal  facility. 
Experiments.  With  a  view  of  ascertaining  the  relative  flexibility  of 
ropes  and  chains,  I  wedged  an  iron  pulley,  thirty«-oneaild 
a  half  inches  in  diameter,  on  the  spindle  of  the  pinion  of  ft 
crane  of  the  following  description,  viz. 

Barrel,  SO  inches  diameter ; 
Wheel,  64  teeth ; 
Pinion,  8  ditto; 

Top  block,  with  three  pullies  of  12  inches  diame- 
ter; 
Bottom  block,  with  2  ditto,  ditto. 

A  chain  ap-     ^^  ^®  large  puUey  I  attached  a  small  rope,   for  the 
plied  in  this    purpose  of  suspending  the  weights  in  the  hoisting  of  the 
Sore'^cxTblf  different  loads,  and  the  results  were  as  follow; 
and  easy  ia  its  The 

work  tW  a 
rope. 
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The  Crane 

was  loaded 

with 

Took  to-hoist 

the  loads 

when  reefed 

withtheChain 

in  groored 

pullies*. 

Ditto,  when 
reeled  with  a 

half-worn 
tarred  strand- 
laid  rope,   3| 
inches  in  cir- 
cumference. 

Ditto,    when 

reefed  with 

the  Chain 

promiscuous- 
ly as  in  the 

common  way. 

lbs. 
First.  .2000 

Second   1000 

Third  .  .  500 

lbs. 
63 

32 

17 

lbs. 
74 

39 

21 

Ihs. 
80 

41 

22 

Total  . .  3500 

112 

134 

143 

The  chain  in 
the  common 
way  is  less  so. 


The  flexibility  is  inversely  as  these  momenta,  and 
proTCS  the  superiority  of  chains;  for  (on  the  average  of 
the  trials^  with  the  chain  in  the  grooves, 

One  pound  raised  31,23  lbs. 

With  a  half-worn  strand-laid  tarred  rope, 
three  inches  and  a  half  in  circumfer- 
ence,          26,11  do. 

And  with  the  chain  in  the  usual  way, 

only. 24,47  do. 

It  also  appears  (contrary  to  the  general  opinion),  that  r^hc  chain  w 
chains  are  safer  than  ropes  ;  for  it  is  an  established  axidm,  safer  than  a 
that  those  bodies  whose  fibres  are  most  in  the  direction  of"*P** 
the  strain,  are  the  least  liable  to  be  pulled  asunder ;  and 
in  our  examination  of  the  .properties  of  a  rope,  *we  find 
that  the  strands  cross  the  direction  of  the  strain  in  undu- 
lated lines,  and  consequently  prevent  its  uniform  action 
thereon.     A  rope  is  subject  to  this  inconvenience  even 
when  stretch'ed  in  a  direct  line,  but  more  particularly  so 
when  bent  over  a  pnlley,  as  in  that  position  the  upper 
section  n^oving  through  a  greater  space  than  the  under 
one,  is  acted  upon  by  the  whole  strain ;  and  hence  the 
frequent  breaking  of  ropes  in  bending  over  pullies^  from 
the  double  strain  overloading  the  strands  of  which  the 
upper  section  is  formed. 

*  All  the  cxperiBieAts  were  tried  with  the  same  groored  pullies. 
Vol.  XV.— Oct.  1806.        S  T1»o 
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The  oblique    *Thc  links  of  a  chain  are  subject  to  the  transverse  straiil| 
beariiur  is  io-  ''''^^f®  ^^y  move  in  contact ;  but  as  such  strain  is  in  pro* 
coiuiderable.    portion  to  the  length  of  the  bearing,  it  must  be   yerj 
triAiug.     All  the  links  having  axles  of  their  otvn,   the- 
chain  mores  simultaneously  xcith  the  strain^  and  both  are 
in  consequence  retained  in  continual  cquilibrio^     A  chaia 
in  grooves  will  therefore  sustain  as  great  a  weight  when 
bent  over  a  pulley,  as  it  will  in  a  direct  line,  and  consdL 
quently  is  safer  than  a  rope. 
Chains  are  lets      ^  **^®>    uniform,   and   flexible   method   of  applying 
affected  by  ex-  chains  in  the  working  of  machinery,  has  long  been  a  dft. 
poiure  than     sideratum  in  the  arts ;  for  they  are  but  little  affected  by 
^^^  exposure  to  the  weatiier,  or  the  beat  of  manufactorieiy 

whilst  either  produces  the  speedy  destruction  of  ropes. 
-    and  last      ^^^  discoTery  is  of  additional  importance,  as  it  SHU*-' 
fix  times  as     stitutes  a  durable  article  for  a  yery  perishable  one,  and  , 
^*  gives  employment  to  our  own  manufactories  at  ih%  ez» 

pence  of  foreign  importations. — ^The  durability  is  at  least 
six  to  one  in  favour  of  chains. 
The  author's     Though  the  drawing  of  the  crane  is  chiefly  intended  to 
i^kim-  ^"convey -a  proper  idea  of  the  new  method  of  working 
provements.      chains,  yet  it  will  be  found  to  possess  several  other  ad- 
vantages  in  point  of  construction,- which  are  entirely  new^ 
and  calculated  to  increase  the  safety  and  durability,  at 
well  as  to  lessen  the  expence  of  that  useful  machine. 
The  mortises      On  reviewing  the  principles  of  a  crane,  we   find  tlmt 

of  the  trans-  ^jj^  gudgeons  are  the  points  of  resistance  to  the  raadhine 
▼erse  pieces  are       ,",,         ,  .,«..^i. 

commonly  dis-  ^^u  its  load,  and  consequently  the  effect  of  the  transverae 

cant  from  the  strain  upon  the  perpendicular,   will  be  in  proportion  to 

gudgeons.         ^^  distance  of  the  mortise,  for  the  gib  from  the  upper 

one ;  and  that  of  the  oblique  strain,  in  proport  ion  to  the 

distance  of  the  mortise  for  the  diagonal  stay,  from  the 

lower  one. 

——which  re-      Notwithstanding  these  circumstances  are  so  evident, 

9"!^   *-   ,     they  are  seldom  attended  to;  for  in  general  a  large  and 

bcr  in  the  up«  expensive  piece  of  oak,  sufficient  of  itself  to  make  a  crane 

ffighr^iccc.       of  double  the  purchase,  forms  the  perpendicular ;  tho  gib 

is  mortised  into  it,  at  eighteen  or  twenty  inches  from  the 

top,  to  make  room  for  the  gudgeon,  as  is  the  diagonal  stay 

at  five  or  six  ^Qfti  from  the  bottom,  to  allow  a  birth  be* 

low  for  the  barrel.    Thus  the  effect  of  tiie  transverse  i(nd 

1  oblique 
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oblique  strains  of  the  gib  aad  diagonal  stay  upon  the  per- 
pcndicular,  is  increased  by  their  distances  from  th^ 
gudgeons,  or  points  of  resistance,  and  the  perpendicular 
itself  considerably  weakened  by  mortises  made  vrhcre  the 
greatest  strength  is  required.  Hence  the  frequent  failure 
of  cranes  of  the  common  construction,  by  the  breaking 
of  the  perpendiculars  in  the  mortises. 

It  appears,  howefcr,  that  the  various  parts  of  a  crane  TmproTcment. 
formed  of  wood,  cannot  be  connected  together  in  any  ^*"\"^  "^^"^ 
other  way  than  by  mortising ;  and  as  this  method  comti* 
derMif  diminishes  the  strength  of  the  timber^  I  make 
use  of  cast-iron  mortise  pieces. 

The  perpendicular  is  formed  of  two  oak  planks,  each  Method  of 
eighteen  inches  wide,  four  thick,  and  sixteen  Uti  long ;  ''•*°**|8»  «• 
these,  at  the  top  and  bottom,  are  let  into  cast-iron  mortise 
pieces,  which  retain  the  planks  ten  inches  asunder.  The 
barrel  for  the  chain,  works  between  them.  The  piece  at 
the  top  contains  in  the  middle  a  dore-tailed  mortise,  into 
which  a  stock  for  the  gib  is  filed ;  for  greater  security, 
tfD  iron  bolt  goes  through  the  whole ;  the  stock  projects 
two  feet  from  the  mortise,  and  a  plank  eighteen  inches 
deep,  and  four  thick,  is  bolted  to  each  side  of  it  to  form 
the  gib,  the  interstice  between  the  planks  forming  a  birtb 
for  the  top  block  to  slide  in.  The  diagonal  stay  is  of  the 
same  dimensions,  formed  in  a  similar  manner,  and  con- 
nected  to  the  perpendicular,  by  being  let  into  the  lower 
mortise  piece. 

In  this  mode  of  construction  scarcely  any  part  of  the  Advantages  o^ 
timber  is  cut  away ;  and  the  strength  of  the  materials,  so  ^^J*  de^led.^ 
lar  from  being  diminished,  is  augmented  by  the  cast-iron 
mortise-pieces,  the  gib  is  brought  much  closer  to  the 
upper  gudgeon,  and  the  centre  lines  of  the  perpendicular 
and  the  diagonal  stay,  crossing  each  other  at  the  top  of 
the  lower  one,  places  the  whole  strain  as  near  as  possible 
in  a  line  with  the  gudgeons.  The  business  of  the  perpen*. 
dicular  becomes  in  consequence  little  more  than  that  of  a 
mere  prop,  and  consequently  requires  no  greater  strength 
of  materials  than  the  diagonal  stay. 

The  top  block  is  made  of  castJron,  and  has  a  groore 
three  inches  deep  on  each  side,  for  the  purposd  of  em- 
bracing the  planks  it  hich  form  the  gib* 

S2  To 
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Lower  godge-  ^^  prerent  the  inconTenience  of  the  dirt  of  the  fl<Hir 
on-  getting  into  the  brass  of  the  lower  gudgeon,  and  thereby 

obstructing  the  revolution  of  the  crane,  those  parts  are 

reverse  to  the  common  way,  the  gudgeon  being  fixed  in 
%  the  flooi^,  and  the  socket  part  which  embraces  it  is  cast  in 

thc1>ottom  of  the  mortise-piece,  as  is  also  a  channel  to 

convey  oil  to  the  gudgeon. 

Reference  to  Mr.  Gilbert  Gilpin^ s  Crane ^  Plate  III. 

F/^.  1,2,  3,  4. 

Description  of  Fig.  \^ , Represents  the  crane  with  all  its  parts  complete^ 

references  to^  ^^^^  ^^^  ^O""^' 

the  plate.         A  B,  The  perpendicular,  formed  of  two  oaken  planks, 

each  eighteen  inches  wide,  four  thick,  and  sixteen 

feet  long,  let  into  cast-iron  mortise-pieces  C  D. 

E  £,  The  barrel  for  the  chain  which  works  between  the 

two  planks  of  the  perpendicular. 

F,  The  top  piece,  containing  in  the  middle  a  dove- 
tailed mortise,  into  which  H,  a  stock  for  the  gib^ 
is  fixed;  an  iron  bolt  goes  through  the  whole,  for 
greater  security.  The  stock  projects  two  leet 
from  the  mortise,  and  two  planks  I,  K,  eighteen 
inches  deep,  and  four  thick,  are  bolted  one  on  each 
side  of  it,  to  form  the  gib,  the  interstices  between 
these  planks  forming  a  birth  or  space  for  the  top  « 
block  L  to  slide  in.  This  block  is  made  of  cast 
iron,  and  has  a  groove  three  inches  deep  on  each 
side. 

M,  The  diagonal  stay  is  of  the  same  dimensions  as  the 
gib,  formed  in  a  similar  manner,  and  connected  to 
the  perpendicular  by  being  let  into  the  lower  mor* 
tise- piece  D. 

N,  The  handle  or  winch  which  turns  a  small  pinion  O^ 
fixed  on  the  same  axis ;  this  pinion  works  in  the 
teeth  of  the  wheel  P,  moving  on  the  same  axle  as 
the  barrel  £,  on  which  the  chain  R  lies  in  spiral 
grooves. 
-S,  The  block  and  hook  by  which  the  goods  are  raised. 
fig.  2,  Is  a  side  view  of  the  handle  N,  the  pinion  O  the 
toothed  wheel,  and  the  barrel  £  placed  betwixt 
the  two  uprights  A  B. 
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Fig.  3,  Shows  upon  an  enlarged  scale  part  of  the  barrel  E,  DescripdoD  of 
and  some  of  the  chain  lying  in  its  proper  position  'he  crane  by 
in  one  of  the  spiral  grooves,  or  channels :  it  is  to  ^j^^  ^^c. 
be  noted  that  the  lower  edge  of  ono  link  lies  in 
the  groove,  and  the  next  link  upon  the  surface  of 
the  barrel,  and  that  by  this  means  the  chain  is 
prevented  from   twisting  in  winding  upon    the 
barrel. 

Fi'g,  4)  Shows  a  section  of  part  of  the  barrel  E,  in  order 
to  point  out  clearly  the  manner  in  which  one  link 
lies  within  it,  the  other  link  on  its  outside;  it  is 
contracted  by  Fig.  7,  the  old  method  of  working 
chains*. 

«  I  ...  .r  = 

VIL 

Construction  of  the  Anchor  and  Pallets  in  Grahain's  dead 
beat  Escapement,     By  Mr,  J.  Bennett.  . 

To  Mr.  Nicuolson. 
Sir, 

J\S  I  have  always  found  the  following  method  of  draw, 
ing  the  dead  beat  escapement  for  clocks  very  useful  and 
correct  in  practice,  if  you  think  it  deserres  a  place  in 
your  valuable  Journal,  by  inserting  it,  some  assistance 
will  probably  be  afforded  to  workmen  in  that  branch  of 
mechanics:  and  you  will  oblige 

Your's, 
Nor^cick,  J.  BENNETT. 

Gthjugustj  1806.  I 

Draw  the  line  AB  (fig.  4.  pi.  III.)  on  which  describe  the  ConttmctioB 
circle  B  the  size  of  the  intended  swing  wheel:  then,  accord-  °^j     iiJI?S 
ing  to  the  number  of  teeth  the  pallets  are  intended  to  scape  Graham's  dead 
over,  say,  As  60  f  is  to  360,  so  is  double  the  number  in-  heat. 

*  Certificates  of  the  highest  respectability  are  mentioned  in  the 
Transactions,  which  were  sent  to  the  Society  in  proof  of  the  ad- 
vantages derived  from  sixteen  months  daily  work  of  chains  applied 
in  this  method. 

t  The  first  proportion  must  always  be  double  the  number  of 
'  |Ccth  in  the  swing  wheel. 

••  tended 


IS4  ORAHiM**   ESClPESfESrr. 

CbBsiMction    ^^'^^^  ^"^  ^^^  more  to  Aat  proportion;  thuSy  suppose  (li« 
€f  the  wheel  number  intended  to  scape  over  was  9,  double  of  which  is 
»d  palleu  for  jg    to  whicA  add  one,  makes  19 ;  then  work  it  ihus : 
licac  K  60  gifes  360  what  wiU  10 

19 


6,0)684,0 


*  114  which  Ti  the  exact  sp«ec< 
Ukem  np  by  nine  teeth  and  a  half,  half  of  which  is  57  ; 
ihea  OB  the  drde  already  drawn  set  off  on  each  side  the 
Biae  A  B,  from  an  exact  Tine  of  chords^  57  degrees ;  from 
which  points  draw  lines  to  the  centre  of  the  circle,  then 
OB  these  points  where  they  intersect  the  circle,  erect  per» 
pendiculars,  and  prolong  them  till  they  intersect  in  the 
line  A,  and  this  intersection  is  the  centre  of  motion  for 
the  pallets,  from  which  centre  draw  the  arch  C  C| 
through  the  cirde  where  it  is  intersected  by  the  lines 
from  the  centre,  or  those  points  where  the  57  degrees 
iail ;  the  arch  thus  drawn  is  the  receiring  and  leaving 
pads  of  the  pallets,  the  inclination,  or  inclined  plane  of  the 
pallets  to  form  an  angle  of  60  degrees  with  the  lines 
drawn  from  the  centre  of  the  wheel  to  its  circnn^erence  j 
thus,  from  the  point  (as  a  centre)  where  the  arch  C  C 
th^t  forms  the  pallets  intersect  the  circle,  draw  half  n 
circle  D  of  any  sixe ;  then  for  the  rccelTing  pallet  £,  set 
off  from  the  point/  an  arch  of  60  d^rees,  which  will 
tail  on  the  circle  at  g,  then  from  that  point,  and  the  in- 
tersection of  the  arch  C  C  with  the  circle  B,  draw  a  line^ 
which  gifes  the  inclioation  of  the  pallet  £ ;  and  for  the 
leaTiDg  pallet  G,  make  a  similar  circle,  and  from  tho- 
point  k  set  off  60  degrees,  which  will  fall  on  the  circle  at 
«,  and  draw  a  similar  line  as  belfore,  which  gives  the  ku 
dination  of  the  pallet  G.  * 
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VIIL 

ittvestigaiion  of  (he  Principles  tDkich  skew  ikai  it  zcouid 
be  much  safer  to  jump  from  ike  Back  than  from  the 
Side  of  a  Carriage  whem  run  micay  uith  by  unruljf 
Horses,    In  a  Letter  from  J.  £•  Conant^  Esq.  6fc. 

To  Mr.  Nicholson. 

Great  Marlborough  Street,  Sept.  Z7« 
Sir, 

Jl\s  so  many  accidents  continually  happen  from  the  de*  It  it 
Btmctivc  expedient  of  leaping  from  the  side  of  an  ^V^^J^^I^frJokAe 
carriage  while  tiie  horses  are  rnnning  away  with  it,  per-  back  than  front 
baps  you  may  be  induced  to  insert  this  in  the  Philoso-  ^^  ."^.  ^  * 
phical  Journal,  in  which  I  attempt  to -determine  how  far  ^^^  ^ 
it  may  be  safe  in  such  cases  to  leap  fronrthe  back  of  the 
vehicle.     I  hope  it  will  be  found  correct,  but  I  submit  it 
with  due  deference  to  yourself  and  others. 

In  the  following  calculation,  setting  aside  the  resist-  Estimate  of  tbe 
ance  of  the  air,  I  suppose  a  young  man  (for  it  is  a  young  ^zf^ 
practice  to  put  an  unruly  horse  to  a  carriage)  able  to 
spring  two  feet  perpendicularly  against  the  force  of  gra- 
Tity ;  but  in  falling  one  second,  he,  in  common  with  all 
bodies,  would  acquire  a  velocity  of  32  feet  per  second, 
and  have  fallen  through  a  space  of  16  feet ;  and  the^aces 
described  being  as  the  squares  of  the  velocities,  a  man  in 
ialling  9  feet  acquires  a  velocity  of  1 1  feet  per  second, 
and  this  equals  the  velocity  with  which  he  first  springs 
from  the  ground. 

Suppose  the  carriage  is  moving  at  the  rate  of  12  miles  A  fluia  wi 
an  hour,  and  a  mau  springs  from  the  back  of  it  at  an  1)JJJ£JJ|J|J  ^ 
angle  of  about  40*   from  the  horizon  with  a  force  as  locity   ^f  dk 
above  equal  to  about  1 1  feet  per  second ;  this  force  esti.  "***••  **  b«i^. 
mated  horizontally  will  be  about  9  feet  per  second,  and 
the  effort  of  the  air,  so  far  from  resisting,  will  be  in 
favour  of  the  horizontal  projection ;    this  9  feet  per 
Mcond,  or  6  miles  per  hour,  deducted  from  the  12  miles, 
leaves  6  miles  per  hour  for  the  actual  horizontal  velocity  —  which  de- 
of  the  man  after  his  leap,  which  the  force  ^f  the  air  will  ducted  from. 

f  omewhat  lessen,  and  Uiis,  with  the  accelerating  force  of  carriage  wiH. 

gravity,  l€»vf  tij 
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graYity,  will  carry  bim  downward  in  the  projectile  Carrey 
and  (whatercr  may  be  the  height  of  the  vehicle)  he  will 
come  to  the  ground  with  nearly  the  same  force  as  if  he 
had  leaped  from  it  while  he  was  standing  still,  only  that 

po£  ^no^  ^^  ^*''  ^^^  *"  *"  opposite  direction,  and  must  take  care 
doo.  to  throw  himself  in  such  a  position  that  he  does  not  fall 

backwards  when  he  touches  the  ground,    i 

From  the  result  of  this  calculation  a  person  run  awajr 
with  in  an  open  carriage  may  judge  how  far  this  mode  of 
esrcaping  will  bo  preferable  as  to  safety. 
tf  a  m  be         por  instance,  if  a  gig  is  hung  so  low  as  to  be  an  easj 
^^wiU  'pro-  ^^^P  when  standing  still,  he  will  probably  receive  little  itt- 
miybecBsy.  jury  by  leaping  out  of  it  when  it  is  going  at  the  rate  of 
15,  or  perhaps  even  16,  miles  an  hour,  but  not  more.     If 
he  yentures  to  jump  out  at  the  side,  the  violence  with 
which  he  would  fall  to  the  ground  would  be  almost  doable^ 
although  the  height  might  not  be  so  great. 

J.  E.CONANT. 
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Memoir  on  Ultramarine^  by  Messrs,  Desormes  and  Clb» 
«       ment;  read  to  the  Class  of  Physical  and  MathemaHotd 
Sciences  of  the  Instil ute^  January  27, 1806  ♦. 

T-  • 
HE  fine  blue  colour  known  hy  the  name  of  nltm* 


"**  T^  ***^     marine,  has  not  yet  been  an  object  of  research  to 

mists,  who  have  hitherto  turned  their  attention  to  the. 

lapis  lazuli,  which  may  in  some  sort  be  considered  at  Hm 

One  crptalUz-  ore,  and  which  has  never  exhibited  itself  in  a  crystallino 

f^fPJ^"j!?" ^^ form,   except  in  a  single   specimen  possessed  by  Mr, 

Guyton. 
ProccM  of  ex-  To  extract  the  ultramarine  from  its  ore,  a  process  k 
Tttfinff  ^  employed,  to  which  art  offers  nothing  analogous,  and  of 
thCftheory  of  which  wc  are  totally  ignorant.  Thispro^ 
cess  consists  in  levigatiug  the  lapis  lazuli,  and  mixing  it 
well  with  a  melted  composition  of  resin,  wax,  and  linseed 
oil.  /When  these  arc  thoroughly  mixed,  the  compoui^ 
is  suffered  to  cool,  and  then  well  ground  with  a  pestle^ 

•  Annalcf  dc  Chlinlc^  Vol.  LVII.  p.  317* 

or 
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or  a  roller,  in  warm  water.  This  water  becoming  turbid 
is  thrown  away,  and  fresh  substituted,  which  is  soon  per. 
ceired  to  acquire  a  fine  bliie  tint.  When  this  is  suffici- 
ently loaded  with  the  colouring  matter,  it  is  put  by  to 
settle,  and  more  water  is  taken,  which  likewise  assumes 
a  blue  colour,  but  less  intense  than  the  former.  This  is 
repeated,  till  the  water  acquires  only  a  dirty  grey  hue. 
From  these  waters  a  powder  is  di'posited,  which  is  so 
much  the  more  beautiful,  in  proportion  as  the  lapis  hizuli 
was  more  rich,  and  according  to  the  order  in  which  the 
water  aflbrding  it  was  employed.  The  ganguc  of  the 
ultramarine  remains  behind  in  the  cement. 

We  employed  in  our  researches  ultramarine  of  various  The  finest  uV« 

qualities ;  but  that  nscd  in  the  experiments  from  which  we  ^r^a""^  c[«.- 
^  .  *  ployed  in  this 

have  deduced  the  approximate  proporiions  of  its  consti-  analysis. 

tuent  principles  was  of  the  greatttt  beauty.     Only  two  Only  2  or  3  per 
or  three  per  cent,  of  this  was  obtained  from  a  very  fine  J*-'"!*   jffo''dcd 
lapis  lazuli;  yet  still  it  was  not  perfectly  pure,  though  it 
was  at  least  fifteen  or  twenty  times  as  pure  as  the  stone 
from  which  it  was  taken. 

The  following  are  the  results  of  our  labours : 
•  1.  The  spccitic   grayity  of  ultramarine   is  to  that  of  ^P^*^*^*^   S'^' 
water  as  2360  to  1000.  ^''^* 

2.  This  substance,  as  afforded  by  the  preceding  pro-  -Action  of  fire 
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cess,  contains  oily  or  resinous  matters  decomposable  by 
fire  :  their  coal  burns  conj|.letely  in  contact  with  air:  the* 
ukramarine  grows  red,  and  as  it  cools  resumes  its  former 
beautiful  colour.  In  this  operation  i<  loses  a  little  in 
quality,  and  requires  levigation  to  reduce  it  to  the  state 
of  finenevss  and  softness  it  at  first  possessed. 

3.  With  a  more  violent  fire,  perhaps  of  l500o  of  the  Fused  Into  i 
centigrade  thermometer  [2532<>  Fahr.]   the  ultramarine  black  enamel 
fuses  into  a  black  enamel,  if  the  cement  mixed  with  it 

have  not  been  comi)letely  burnt  away;  but,  if  this  have 

been  done,  into  a  transparent  and  almost  coloiirless  glass.  ..  qj.  colour* 

In  ihi  •  fusion  it  lo-ies  twelve  per  cent,  of  its  weight.  less  glass. 

4.  Treated  in  the  lire  with  borax,  it  readily  gives  a  very  vTith  borax* 
transparent  glass;  and  sulphur  is  evolved,  with  a  little 
carbonic  acid,  the  quantity  of  which  varies  according  to 

the  quality  of  the  ultramarine. 

5.  Exposed  to  the  action  of  the  galvanic  pile^  the  oxi-  Voita*s  pile  ; 
Vol.  XV.— Oct.  1806.         T  genating 
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genating  end  completely  deprives  it  of  coloury  ftnt  tte 
hydrogenating  extremity  occasious  do  change. 

oxtgengas;  Q,  Oxigcn  gas  changes  the  colour  of  ultramarine 

po»ed  to  a  red  heat,  causing  it  to  assume  a  dirty 
hue,  with  an  augmentation  of  weight  of  one  per  cent*^ 
owing   probably  ta  the   formation  of  sulphurous   acid, 
which  adheres  to  it. 

hidrogen  gas;        7.  Jlidrogen  gas  in  the  same  circumstances  changes  the 
colour  of  ultramarine  completely,  imparts  to  it  a  reddisli< 
colour,  and  takes  from  it  sulphur.     There  does  not  ap-\ 
pear  to  be  any  water  formed,  bat  there  is  a  loss  of  weight 
somewhat  exceeding  that  of  the  sulphur. 

mlphur;  g.  Sulphur  in  fusion  does  not  rob  it  of  eolour,  and 

after  being  driven  off  by  TolatilizatioiT,  leatres  the  nltnu 
marine  as  beautiful  as  before. 

sulphurated  hi-      9.  Liquid  sulphurated  hidrogen  has  no  action  upon  it» 

drogen;  jq^  q^  limc^atci.  the  same  may  be  said. 

Innewater;  *' 

water  of  bary-      H*  Water  of  barytes,  assisted  by  heat,   deprifes  it  of 

^'»  colour,  and   is  afterward  found  to    contain  dlex  luid 

alumine. 
mineral  acidi;      jcj,  xhc  sulphuric,  nitric,  muriatic,  and  oxigenatad 

muriatic  acids  presently  deprive  ultramarine  of  its  coloar. 

The  first  three  in  a  concentrated  state  form  with  it  aTerj 

thick  jelly,  the  fourth  dissolices  it  almost  entirely. 

If  the  sulphuric  and  muriatic   acids  be  dihited  vitk 

water,  sulphurated  hidrogen  is  cYolved.     The  actiom*aC 

nitric  acid  produces  nitrous  gas  and  sulphuric  acid. 
acetous  acid;        13.  The  acetous  acid  acts  upon  it  in  a  similar  mtiMtr^ 

but  more  weakly, 
alcalis;  14.  Potash  and  soda  in  solution  heated  with,  nltraniau 

rine  diminbh  its  weight,  and  are  found  to  contain  alumine*. 

They  do  not  alter  its  colour. 
pur« potash;         If  pure  potash  be  heated  strongly  on  ultramarine^  its^ 

colour  is  destroyed,  the  result  of  the  fusion  is  redish,  and: 
^  compotts   itself  nearly  as   if  the  ultramarine  were  mk 

*  9X^\\y  or  a  stone  composed  of  silcx  and  alumine. 

ammonia;  15.  Ammonia  has  no  action  upon  it. 

oil.  16.  If  oil  be  heated  with  ultramine,  the  weight  of  th»i 

latter  is  diminished  after  being  washed  in  an  alcaline  solfu. 

tion. 
Difficult    of         17.  The  analysis  of  nltramarine  appeared  to  us  more  ' 
*"*'>""•  dii&cott 
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t^itSiciiU  than  that  of  a  stone  of  an  analogous  composition 
would  be,  though  it  is  very  readily  aUacked  bi>th  by  acids 
and  alkalis.  The  disunion  of  its  principlcf?  is  not  com- 
plete till  after  the  most  decided  action  of  each  of  the 
rea|[rents  employed. 

The  quality  of  the  ultramarine  ve  used.,  which  Tve  Component 
cannot  consider  as  perfectly  pure,  and  the  variation  that  P^''^** 
must  occur  in  the  proportions  of  its  constiiueiit  principle.^, 
induced  us  to  study  their  nature  rather  than  their  quan- 
tities. To  the  knowledge  of  each  of  these  principles  we 
devoted  a  separate  portion  of  ultramarine ;  and  it  is  from 
these  results  united,  that  we  conclude  a  hundred  parts  of 
ultramarine  to  be  composed  nearly  of 

Silex 33     8 

Aluraine 31     8 

Soda. ^3     52 

Sulphur 3     1 

Carbonated  lime 3     1 


100     0 


We  always  experienced  a  loss  of  about  fire  per  cent.;  Lost, 
sometimes  more. 

The  carbonated  lime  wc  discovered  is  not  essential  to  Carbonate  of 
the  composition  of  ultramarine,  any  more  than  the  iron,  ^""^* 
which  we  did  not  meet  with  in  ultramarine  of  the  first 
quality  procured  from  a  lazulitc  little  charged  with  sul- 
phurated iron.     It  is  not  the  saAie  with  sulphur,  which  Saiphur. 
always  occurs. 

The  following  is  the  mode  in  which  we  ascertained  the  Processes  of 
nature  of  the  four  substances,  that  appear  to  us  essential  analyxation. 
to  ultramarine. 

Thirty  grammes  [an  ounce]  of  fine  uUramine,  heated 
with  sulphnric  acid,  left  a  residuum  weighing  1 4  grammes. 
The  liquor   on  evaporation  exhibited  a  few  crystals  of 
alum^,  and  a  great  deal  pf  sulphate  of  soda  in   long  Alunine  and 
needles.  *^' 

*  It  is  probable  that  the  alcali,  which  oecanoned  the  crystallis* 
adon  of  this  sulphate  of  alumine,  was  potash  proceeding  from  the 
ultramarine:  we  do  not  affirm  this,  however,  because  we  had  n«t 
secured  the  salt  from  the  ammoniacal  vapours,  that  might  have 
flitted  in  the  laboratory . 

T2  AU 
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All  these  crystals  and  the  remaining  liquor  afforded  I17 
mean"^  of  ammonia  6*85  of  dry  alumine,  and  9*60  of  sul- 
phate of  soda  fused  by  fire. 
These  more  We  found  by  other  experiments,  that  the  aluroinc  and 

than  the   sul-  ^^^^  ^yeTo  commonly  in  greater  quantity  than  the  action 
phuric  acid  in-  /         &  1  ^ 

dicated.  of  sulphuric  acid  indicated. 

By  passing  oxigenatcd  muriatic  acid  gas  Tnto  water  in 
which  20  grammes  of  ultramarine  were  kept  in  constant 
agitation,  18'48  were  dissolved.     The  remaining  l*52had 
Silcx.  all  the  characters  of  silex.     From  the  solution  we  ob- 

tained 4*i6  of  dry  alum  ine,  as  much  muriate  of  soda  as 
contained  about  4  grammes  of  alkali,  and  a  portion  of 
sulphate  of  bary  tes  containing  6  tenths  of  a  gramme  of 
sulphur,  supposing  it  to  be  composed  of  33  per  cent,  of 
sulphuric  acid,  and  this  acid  of  51  per  cent,  of  solphur. 
The  quantity  of  silex  was  not  well  ascertained. 

If  5  grammes  of  ultramarine  be  fused  with  20  grammes 
of  potash,  and  the  compound  be  treated  with  alcohol, 
its  weight  is  dlnunished  one  gramme,  and  the  alcohol 
contains  very  little  silex  and  alumine.  This  loss  is  eri- 
dently  owiifg  to  the  soda  of  the  ultramarine,  which  quits 
the  other  principles,  because  their  combination  has  b(5bn 
broken  by  the  action  of  the  potash  in  the  fire. 

On  treating  ultramarine  with  carbonated  soda,  we  ob< 

tained  from  10  grammes  3*3  of  silex,  possessing  all  its 

peculiar  characters  in  a  manner  less  equivocal  than  was 

sometimes  the  case,  when  it  had  been   procured   from 

ultramarine  treated  by  acids  or  caustic  alkalis.     We  had 

Mixture  of       supposed,  that  this  was  owing  to  a  mixture  of  some  fo- 

subrtancc  ^s-  reign  substance,  but  we  were  unable  to  detect  any.     To 

pectcd  ascertain  this  silex  we  had  employed  the  ordinary  means ; 

and  among   the  rest  volatilization    by   the  fluoric  acid, 

which   deposited'  a  jelly   in   the  water  it    was    passed 

through. 

Results.  Thus  the  ultramarine  afforded  on  decomposition  silex, 

alumine,  soda,  and  sulphur. 

Theory  of  the      jf  ^^.^,  ^^^^r  in  mind,  that  this  valuable  substance,  as 
process  of  ex-  ^  ' 

traction.  furnished  by  the  process  of  its  extraction,  contains  olea* 

ginous  particles ;  that  soda  is  one  of  its  constituent  prin- 

ciples;  that  the  first  waters  used  for  washing  away  the 

ultramarine  from  the  cement,  with  which  its  ore  had  been 

I  incorporated, 
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incorporated,  are  soft  to  the  touch  like  an  alkaline  lixi- 
fium;  and  that  th<.'y  leave  an  alc.tlinc  residuum  on  cva- 
poratidn ;  it  will  be  easy  to  deduce  the  follow  in  j^  theory. 

The  cement  with  which  the  lapis  lazuli  is  nii.\<  d  is>  in-  Theory  of  ul« 
tended  to  impart  oil  to  the  u!f  rauianne,  to  form  a  kind  of  tramani^c. 
Boap,  which  th^'  warm  water  carries  away,  rendering  it^ 
little  soluble:  while  the  gangue  remains  united' to  the 
cement,  in  the  mixlst  of  which  it  is  far  from  being  so 
easily  wetted  as  the  ultramarine,  because  of  its  want  of 
soda;  inconsequence  of  which  it  cannot  slip  like  the 
ultramarine  from  the  fatty,  resinous  substance,  that  forms 
a  kind  of  net  for  it.  In  short  the  process  of  extraction 
of  ultramarine  is  a  real  saponation  [javonnagc^  ;  an 
expression  in  which  we  hope  we  may  be  indulged  on  ac^ 
count  of  its  fitness.  ' 

These  are  the  conclusions,  that  wc  think  may  be  drawn 
firom  our  labours,  without  beings  too  bold.  May  this  first 
attempt  on  a  substance  so  little  known  and  so  singular 
be  followed  by  its  artificial  production. 


X. 

Ahsiract  of  a  Memoir  on  Human  Hair*;  read  at  the 
National  Institute  on  the  3rd  of  March^  bij  M,  VAii- 

QUELIN  +. 

JL  JIE  principal  objects  the  author  proposed  to  himself  object  of  in- 

was,  to  investigate  the  nature  of  the  animal  matter  of  quiry;the  sub-   , 

which  hairs  are  formed,  and  to  ascertain  whether  there  '^*"^^  °^  ^^^' 

were  any  thing  analogous  to  it  in  the  animal  economy. 

In  the  course  of  his  experiments,  however,  phenomena  j^^^  y^    ^j^^ 

presented  themselves,  v\  hich,   appearing  foreign  to  the  phenomena  to 

principal  substance,  led  him  farther  than  he  had  intended,  "f"*'^^  '"^ 
i     1. 1  .   .     II  .        «.      1  .  1  colounng  mat* 

it  did  not  originally  enter  into  his  plan,  to  inquire  whence  ter. 

the  various  colours  of  hair  are  derived,  yet  on  this  sub- 
ject his  attention  was  most  employed.  It  is  only,  ob- 
serves Mr.  Vauquelin,  by  attending  a  long  time  to  the 

*  Annales  de  Chimic,  Vol  LVIII.  p.  41. 

f  Messrs.  Chevreuil  and  Caballc,  two  of  Mr.  Vauquelin's  pupils, 
usaistcd  him  in  making  the  experiments  recorded  in  this  Memoir. 

same 
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Yield  oxalis 
acidjbltter  sub- 
stance, iron, 
and  sulphur. 

In  red  hair  less 
iron,  more  sul- 
phur. 

Oxi^enated 
muriatic  acid 


Dcftructire 
distillation! 


Iacineratioo« 


Alcohol  ex- 
tracts two  oils 
from  black 
liair;— 


and  from  red 
but  di6Fcrent. 


on    lIUSiAN    HAIR* 

of  a  gcnile  heat.  The  solution  exhibits  on  its  surface  A 
black  oil,  if  the  hair  were  of  that  colour,  and  a  red  oil  if 
the  hair  M'cro  red..  Both  these  oils  ultimately  grow 
white,  and  become  concrete  on  cooling. 

This  ssinie  solution,  properly  evaporated,  afiordsmnch 
oxalic  acid;  and  the  uncrystallizable  mother  water  con- 
tains the  bitter  substance,  a  great  deal  of  iron,  and  8ul« 
phuric  acid  arising  from  the  sqlphur  of  the  hair. . 

The  solution  of  red  hair  in  nitric  acid  contains  teas  iron, 
but  more  sulphuric  acid,  thanthat  of  black  hair. 

Oxigenated  muriatic  acid  gas  at  first  whitens  hair,  soon 
after  softens  it,  and  reduces  it  to  the  form  of  a  tIscous 
and  transparent  paste  like  turpentine.  This  is  bitter  and 
partly  soluble  in  water,  partly  in  alcohol. 

From  hair  subjected  to  the  action  of  fire  in  a  close 
apparatus  I  have  obtained  the  same  products  as  from  any 
other  animal  substance,  with  this  difference,  that  it  fur- 
nishes more  sulphur^  and  gives  out  very  little  gas.  It. 
leaves  in  the  retort  twenty  .eight  or  thirty  hundredth  part 
of  coal. 

By  incineration  they  yielded  iron  and  manganese^ 
whicli  impart  a  brown  yellow  colour  to  the  ashes ;  phos« 
ph ate, sulphate,  and  carbonate  of  lime;  a  little  muriate 
of  soda;  and  a  considerable  portion  of  silex.  The 
ashes  of  red  hair  arc  less  coloured,  because  they  contain 
less  iron  and  manganese ;  those  of  white  hair  likewise 
contain  less,  but  we  find  in  them  a  great  deal  of  magnesUt^ 
at  least  a  great  deal  with  respect  to  the  other  principles, 
for  hair  scarcely  yields  above  *015  of  ashes. 

Alcohol  extracts  from  black  hair  two  kinds  of  oil; 
the  one  white,  which  on  cooling  subsides  in  the  form  oC 
little  shining  scales,  the  other,  which  separates  as  the 
alcohol  evaporates,  is  of  a  greyish  green  hue,  and  nltU 
mately  becomes  concrete  also. 

Red  hair  likewise  atfords  a  white  concrete  oil  like  spcr^vf- 
maceti,  but  the  alcohol  on  evaporation  lets  fall  anothqp^fl 
oil  as  red  as  blood.  What  is  remarkable  and  interesting 
in  this  experiment  is,  that  the  reddest  hair  subjected  to  it 
becomes  of  a  deep  brown  or  chesnut  colMr ;  whence  I 
conclude,  that  the  colour  of  red  hair  ia  owing  to  the 
presence  of  this  oil. 

From 
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From  the  experiments  related  in  the  Memoir  of  Mr. 
Vaaquelin,  a  great  number  of  which,  l>eing  merely  ac« 
eessory  to  the  principal  object,  we  have  omitted,  it  ap« 
pears,  that  black  hair  is  formed  of  nine  different  sub- 
stances, namely: 

1    An  animal  matter,  which  constitutes  the  greater  Constituent 
part;  P*!^  ®^  ^^^ 

%,  A  white  concrete  oil  in  small  quantity : 

3.  Another  oil  of  a  greyish  green  colour^  more  abun* 
llant  than  the  former; 

4.  Iron,  the  state  of  which  in  the  hair  is  uncertain; 

5.  A  few  particles  of  oxide  of  manganese; 

6.  Phosphate  of  lime; 

7.  Carbonate  of  lime  in  very  small  quantity ; 

8.  Silex,  in  a  conspicuous  quantity ; 

9.  Lastly,  a  considerable  quantity  of  sulphur. 

The  same  experiments  shew,  that  red  hair  differs  from  difference  of 
black  only  in  containing  a  red  oil  instead  of  a  blackish  '         ^* 
green  oil :  and  that  white  hair  differs  from  both  these  and  of  white, 
only  in  the  oil  being  nearly  colourless,  and  in  containing 
phosphate  of  magnesia,  which  is  not  found  in  them. 

From  this  knowledge  of  the  nature  of  the  constituent  Chutes  of  the 

principles  of  hair  Mr.  Vauquelin  thinks  wc  may  account  different  of 

''  colour  la  haiTt 

for  the  Tarious  colours  that  distinguish  it.    According  to  • 

him  the  black  colour  will  be  owing  to  a  black  and  as  it 
were  bituminous  oil,  and  perhaps  likewise  to  a  combina- 
tion of  sulphur  with  iron.     Carotty  and  flaxen  hair  will 
be  occasioned  by  the  presence  of  a  red  or  yellow  oil, 
which  when  deep<$st,  and  mixed  wrth  a  small  quantity  of 
brown  oil,  produces  the  dark  red  hair.     Lastly,  wbito 
hair  is  owing  to  the  abscnee  of  the  black  oil  and  sulphur- 
ated iron.     He  bolicves,  that  in  tbo  carrotty  anct  flaxen, 
as  well  as  in  the  white,  there  is  always  an  cxoess  of  sul- 
phur; since,  on  the  application  of  white  metallic  oxides  Blackened  by 
to  them,  such  as  those  of  mercury,  lead,  bismuth,  &c.,  "^•^•Ihc oxides, 
they  grow  black  very  speedily.     The  manner  in  which 
this  substance  acts  on  metallic  bodies  leads  him  to  suspect, 
that  it  is  combined  with  hidrogen, 

Mr.  Vauquelin  attempts  next  to  explain  the  whiteness  Wh'teness  rod- 
produced  suddenly  in  the  hair  of  persons  struck  with  ^^^7 P*^^^^ 
profound  grief  or  great  terror.     To  explain  this,  he  says. 

Vol.  XV.— Oct.  1806.  U  we 
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^e  must  suppose,  that  in  these  critical  momentg,  whea 

nature  undergoes  a  rcTolution,  and  the  natural  functions 

are  in  consequence  suspended  or  changed,  some  agent  is 

developed  in   the  animal  economy,  which,  passing  into 

the  hair,  decomposes  the  coloujriiig  matter.     But  what 

fwiQg  to  m     agent  can  produce  this  effect  ?     The  acids  alone  appear 

capable  of  it:  at  least  this  is  certain,  black  hair  immerse^ 

some  time  in  them,  particularly  in  the  ozigenated  murU 

atic  acid,  whitens  very  cTidcntly, 

Arguments  in       The  rapid  production  of  an  acid  in  the  animal  economy 

opinion.^  ^   'does  not  appear  to  him  impossible,  considering  that  |t  fit 

of  anger  in  men,  as  well  as  in  inferior  animals,  is  sufficient 

to  change  the  nature  of  certain  of  their  fluids,  and  reiider 

them  Tcnomous ;  and  seeing  that  the  galvanic  fluid  frei 

quently  occasions  the  formation  of  an  acid  or  an  allcaliy 

according  to  circumstances,  both  in  aqimal  and  vegetable 

Whitpicts        substances.     As  to  the  whiteness  produced  gradually  b^ 

^'^"'^  ^^         age?  ^^.  ascribes  this  to  a  dcficici^t  secretion  of  colouring 

matter. 

Properties  ow-     In  hair,  exclusive  of  the  animal  matter  that  .^forms  its 

louri?£  m^^.  ^^^h  ^^^  which  is  the  same  in  all,  there  is  a  colouring 

matter,  that  may,  be  separated  from  it,  and  the  hue  of 

which  Taries  according  to  the  kind  of  hair  of  which  |t 

constitutes  the  distinction.     To  this  fatty  subttanpe  Mft 

Vauquelin  attributes  the  suppleness,  elasticity,  and  nn- 

altcrability,  which  exist  in  hair :  to  this  sul^tance  too  is 

owing  no  doubt  the  property  it  has  of  burning  so  rapidly, 

and  that  of  forming  soap  abundautly  with  alkalis. 

Its  immil  tub*     After  having  treated  of  the  colouring  matters  of  hur, 

he  endeavours  to  characterise  the  animal  matter,  that  forms 

its  substance,  by  comparing  it  with  all  those  of  whlcb 

we  have  any  knowledge.     Without  relating  all  the  expe* 

.    '   riments  he  has  made  iq  this  respect,  we  shall  observe,  that 

is  neither  gcla-  \^  jg  ^ot  gelatine,  since  its  splutiqn  ia  water,  which  is 

difficult  to  efiect,  never  becomes  a  jelly  on  eyaporatloii ; 

nor  albumen ;  neither  is  it  albumen,  for  this  would  not  dissolve  in  boiU 

ing  water  without  being  decomposed,  ai^d  its  solutioii 

would  be  diflereptly  affected  by  reagents.  / 

but  mucus,  or     The  humour  to^  which  the  substance  of  hair  approaches 

SlwtoS.***  ^^^'^^j  *^  ^^^  ^^  absolutely  the  same,  is,  according  to 

Mr.  Vauquelin,  that  which  physiologists  have  dcsignate4 

»7 
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by  the  lianic  of  mucus^  or  aoimal  mucilage,  which  is  nei- 
ther gelatine  nor  albumen. 

This  humour  which  is  secreted  in  th^  nostrils,  moiith,     Aifdcus. 
sesophagus,  trachea,  stomach,  bladder,  and  all  the  caTities 
of  the  body  in  general,  imparts  to  water  considerable  iris, 
cosity,   and  the  property  of  frothing  greatly  on  agitation. 
In  certain  species  of  coryza  it  may  be  drawn  out  into   I'n  ,ome  dit* 
threads  like  the  substance  of  silk  or  the  web  of  the  spider;  cased  tutcsap- 
tetains  its  transparency  and  flexibility  after  desication ;  ^^^    " 
and  Mr.  Vauquclin  has  no  doubt,  that  it  would  perfe<iUy 
resemble  hair,  if  it  contained  a  little  oil. 

The  epidermis,  nails,  horns,  wool,  and  hair  of  beasts  ^  ^^^5*1  P**?* 
4  .  i  J      #  ^t  .1  J  formed  from  It. 

in  general,  are  formed  of  the  same  animal  mucus,  and 

equally  include  in  their  <!ompositioti  a  certain  quantity  of 
oil,  which  imparts  to  them  the  suppleness  and  elasticity 
they  9re  known  to  possess. 

Mr.  Vauquelin  has  begun  an  ezamliiation  of  tlie  humour  Humour  of  the 
of  the  plica  polonica,  with  which  he  was  furnished  by  pHca,  a  super- 
Mr.  Alibcrt,  physician  to  St.  Lewis's  Hospital ;  aild  from  ofX JSJtlirf 
what  he  has  done,  he  is  led  to  beliete,  that  it  is  of  the  hair, 
same  nature  as  the  substance  of  the  hair,  but  secreted  is 
greater  quantity  than  the  formation  of  the  hair  requires. 


Abstract  of  a   Memoir  on  a  new  Principk  in  Meteoric 

Stones :  %  A.  Laugier*. 


E 


VER  since  the  English  chemist  Mr.  Howard,  called  Compotitibaof 
the  attention  of  philosophers  and  naturalists  towards  the  meteoric  itoiitt 
stones  called  meteoric,  all  chemists  who  have  repeated 
the  experiments  laid  down  in  his  interesting  memoir,  havtf 
obtained  similar  results.  They  all  agree  that  whatever 
the  time,  or  wherever  the  place  in  which  these  stones  have 
fallen,  their  component  principles  have  been  the  same,  riz. 
silex,  iron,  manganese,  sulphur,  nickel,  with  a  few  acci* 
dental  traces  of  lime  and  alumine.  We  see,  in  comparing 
the  results  of  their  analysis,  that  these  principles  exist  in 
very  nearly  equal,  proportions.    M.  Proust  has  lately 

*  Annalei  dc  Chimiey  VoL  LVIII  ^  a6z.<w.juiie  z8o6. 

U  3  announced 
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Announced  the  existence  of  manganese '  in  the  meieotte 

stones  analyzed  bj  him,  which  fact  is  confirmed  bjr  those 

chemists  who  have  since  bestowed  their  attention  «on  this 

subject. 

They  conttin      M.  Laugier,  professor  in  the  pharmaceutical  school  of 

chrome  Paris,  assistant  naturalist  and  operator  of  analysis  to  the 

Museum  of  Natural  History,  in  analysing  a  meteoric 

stone  which  fell  at  Verona  in  1653,  has  discofered  m 

principle  hitherto  unobserTcd   in  stones   of  this  kind* 

This  principle  is  chrome^  and  is  the  spbject  of  the  present 

memoir. 

Thcaathordft-      <<  It  is  Tcry   probable,*'  says  the  author,  ^' that  I 

covered  It  by  jfiQuij  have  overlooked  the  presence  of  Chrome,  had  I 

using  alkali  at  '^ 

hi»£it  agent,   not  dcTiated  from  the  method  of  analysis  usually  adopted* 

Acids  have  always  been  made  use  of,  which  are  perhaps 

the  most  natural  and  commodious  agents ;  but  in  this 

case  I  employed  caustic  alkali,  which  has  the  advantage 

of  indicating  the  presence  of  chrome,  however  small  may 

be  its  quantity,  whilst  it  remains  almost  imperceptible 

when  held  In  solution  by  acids,   particularly  if  Mended 

with  any  quantity  of  iron,  manganese,  &c." 

ProceM.    So-     '^^  following  is  the  author's  mode  of  separating  the 

hition  in  cau«-  chrome,  and  of  determining  its  proportion :  lie  disMired 

ticaikali;wash-  ^^^  ^j^  ^f  ^l,g  gtonc  in  three  parts  of  caustic  alkali,  mmI 

wuh  nitric      washed  the  mass  with  distilled  water,  which  received  m 

acid.    Precipi-  yellow  colour.  Or  a  greenish«yellow  from  the  manganese  : 

^urome^by  id-  ^^  leaving  the  mixture  to  settle,  the  manganese  fell  to  the 

Crate  of  mcr-  bottom,  and  the  liquor  regained  its  pure  yellow  coloar. 

cury.  f|i|^^  solution  was  then  rc-TTixed  with  the  washing,  asd 

after  being  sufficiently  diluted  with  water,  to  prevent  the 

precipitation  of  the  silex,  super-satu rated  with  a  slight 

excess  of  nitric  acid.     Recently  prqiared  nitrate  of  mer* 

cury,  at  the  minimum^  was  poured  into-this  solution,  which. 

immediately  threw  down  a  red  orange-coloured  precipl- 

tMe,  or  chromate  of  mercury ;  this  was  suffered  to  remain 

till  the  next  day  to  subside,  when  the  supernatant  liquor 

was  decanted,    and  the  precipitate  washed  in  several  wa« 

ters,  until  deprived  of  all  taste ;  it  was  then  thrown  into 

a  platina  crucible,  the  water  evaporated,  and  the  chromate 

of  jnercury  by  dosication  decomposed  into  green  oxide  of 

chrome,  whose  quantity  amounted  to  about  a  hundredHh 

part 
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part  of  the  weight  of  the  stone  operated  upoa.    This  greed 
residuum  presents  all  the  qualities  of  oxide  of  chrome. 

As  the  stone  of  Verona  is  similar  in  all  its  physical  pro-  Other  Moct^i 
parties  to  other  meteoric  stones,  the  author  of  this  me-  J^  JhrmtT^ 
moir  wished  to  ascertain  if  others  also  contained  the 
chrome  found  in  that  of  Verona.  He  accordingly  exa« 
mined  fragments  of  the  stones  which  fell  at  Ensisheim,  at 
TAigle,  at  Barbotain,  near  Bordeaux,  and  recently  near 
Apt ;  in  each  of  these  four  stones  he  discovered  the  pre- 
sence of  chrome.  It  is  remarkable  that  the  stone  of  Ve* 
rona,  wherein  he  first  observed  this  metal,  is  of  all  the 
five,  that  which  contains  the  least,  its  portion  being  only 
half  a  centenary,  whereas  the  others  contain  a  full  cente- 
nary'. 

The  author  draws  from  his  memoir  the  following  con-    Goicnl 
elusions,  in  which  he  is  fully  countenanced  by  M.  Vau-  ^hittoM. 
quclin. 

1 .  That  the  &ie  meteoric  stones  of  Verona,  Barbotaan^ 
Ensisheim,  Aigle  and  Apt,  contain^  besides  those  princi^ 
pies  already  known  to  chemists,  the  metal  called  c^rofli^, 
in  the  proportion  of  about  one  hundredth  part. 

2.  That  it  is  very  probable  that  all  meteoric  stones 
possess  this  principle ;  since  they  all  resemble  each  other 
in  their  physical  and  chemical  characters,  and  have  all,  so 
far  as  has  been  hitherto  ascertained,  the  same  origin. 

3.  That  in  many  cases,  in  order  to  attain  the  requbite 
precision  of  chemical  analysis,  it  may  perhaps  be  expe« 
dient  to  treat  the  same  substance  with  both  acids  and 
alkalis ;  as  experience  demonstrates  that  parinciple may  be 
overlooked  in  one  case,  which  will  be  obTions  in  the  other. 


XII. 

Accouni-of  the  dreadful  Fall  of  the  Summit  and  Pari  of 
Mount  Rosenbergf^which  happened  on  the  %nd  of  laat 
Month. 

Berny  Sept.  7. 


I 


NFORMATION  has  lately  been  received  of  a 
dreadful  accident  which  has  destroyed  several  villages  in 
the  canton  of  Schwitz^  situate  between  the  lakes  of  Zug 

and 
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and  Lauwertz.     M.  M.  Freudcnrcith  and  Schlatter,  dt' 
rectors  of  the  mines,  set  oiit )  esterdzly  eyenirig,  by  orcJei* 
of  GoTernment,  to  gWc  aid.     The  following  arc  the  details 
of  this  disaster,  the  most  dreadful  recorded  in  the  annals 
of  Switzerland; 
Sudden  fall  of      ^^  On  Tuesday,  the  2d  of  ^eptdmbc^r,  at  £?e  in  fhif 
the  summit  of  evening,  the  Knippenbuhl  Rock,  U^hich  formed  the  lum-i 
hvr^^ovcr-'^'  ™^*  ®^  Mount  Rosenberg,  was  on  a  Sudden  detached  from 
whelming  five  its  Station,  and  at  the  same  time  part  of  the  thoubtain,  o{ 
Dartf^fiuT*^     setcral  feet  in  thickness,  on  the  western  side^  arid  about 
take.  iSO  fe!et  in  thickness  on  the  east  side,  gave  way,  and  fell 

into  the  valley  which  separates  the  lake  of  Zug  from  that 
of  Ijaiiwert^,  overwhelming  the  whole  of  the  villages  of 
Goldau,  Roethan,  Busirigen,  IIu2loch,  tht-ec  parts  Of  thaC 
of  Lauwertz,  and  some  houses  in  the  village  of  Stein*  Thtf 
fall  of  one  part  of  the  monntdn  irito  the  lak<;  Of  Lavi^ 
wertz,  about  a  fourth  part  of  which  is  filled  tip,  caused 
such  an  agitation  in  the  waters  of  the  lake,  that  they  OTcr^ 
threw  a  number  of  houses,  chapels,  mills,  kd.  along  thtf 
southern  shore  of  the  lake ;  amongst  others,  the  mill  of 
Ijauwertz  where  fifteen  persons  were  killed  and  buried  iA 
the  ruins  of  the  buildings,  all  the  parts  of  which  Urcte&MB^ 
persed  with  such  violence,  that  the  foundation  only  te^ 
liiains.  This  mill  was  situated  50  or  60  feet  above  thd 
level  of  the  lake. 
Sufferers.  ^^  '^^^  waves  also  beat  agaiilst  tlie  tillage  of  Seevcn^ 

situate  at  the  extremity  of  the  lake,  and  destroyed  some 
houses.  Two  persons  were  killed. — III  the  tillages  whicb 
were  ovefwhelitied,  not  an  individual  cscstped.  Upwardi 
of  1,000  persons  have  been  tidtims  of  this  disststef.  A 
society  of  travellers,  thirteen  in  number,  were  on  thct 
road  from  Arth  to  Schwitz :  nine,  who  walked  first, 
perished ;  the  other  four,  who  were  about  forty  paces 
distant,  escaped.  Those  who  were  killed,  were,  M.  H^ 
Rodolph  Jenner,  of  Brestcnberg ;  Colonel  Victor  Steig* 
ner,  of  Berne ;  Charles  May,  of  Rfttk  ;  Doctor  Lndwig, 
of  Arbon,  in  Thurgovia ;  Mademoiselle  Diesbach,  of 
Berthoud ;  Madame  Diesbach,  of  Watteville ;  Majdame 
Frankhauser,  of  Berthoud  ;  and  two  guides,  of  Art&« 
li'ive  minutes  sufficed  to  complete  this  disaster. 
The  effects  «•      "  AtSchWitz,  some  persoiiii  heard  the  noise,  arid  8a# 

at 
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at  a  distance  the  yapour  which  corered  the  place  where  ^^^^^  ^j^^^ 
the  accident  happened,  and  which  was  carried  towards  leagues.     Sui- 
ng, on  the  opposite  side,  with  a  strong  snlphurcous  smell,  phurcout  smcU 
The  falling  of  the  mountain  extended  from  the  summit  to 
the  opposite  side,  beyound  the  Lake,  a  distance  of  three 
leagues  from  north  to  south,  and  a  league  and  a  quarter 
from  west  to  east.     There  is  nothing  now  to  be  seen  but 
melancholy  ruins,  through  the  whole  of  that  country, 
which  presented  the  richest  communes  in  the  canton  of 
chwitz,  inhabited  by  a  brare  and  faithful  people.     Only 
thirty  persons  remain  out  of  this  interesting  population. 
<^  Several  circumstances  attending  this  event  are  very 
remarkable.      Enormous  masses  of  rock  were  carried  Maisctofrockt 
through  the  air  to  prodigious  distances.     The  rocks  in  reUnuidbV 
falling,  drew  with  them  immense  masses  of  earth,  of  from 
ten  to  eighty  feet  in  thickness ;  and  numbers  of  these 
masses,  together  with  large  blocks  of  flint  stone,  were 
thrown  on  the  opposite  shore,  to  the  height  of  from  eighty 
to  one  hundred  feet.     One  can  scarcely  believe  ones  eyes 
when  .one  seas  these />/tcnom«7ia.     Every  instant  one  sees 
houses,  some  forced  on  one  side,  others  cut  in  two,  and 
separated  at  great  distances ;  and  others  carried  more 
than  a  quarter  of  a  league  from  their  foundations. 

^^  The  Iiake  of  Lauwertz  has  lost  about  a  quarter  of 
its  extent,  but  its  recovered  part  b  filled  at  present  by  the  j^*^  **  *^ 
waters  of  several  brooks,  which  no  longer  flow.  That 
rich  plain,  which  was  so  beautiful,  now  presents  a  moun. 
tain  of  near  f 00  feet  in  height,  of  a  league  and  a  half  in 
length,  and  as  much  in  breadth. 

<<  Mount  Rosenberg  bears  £.  N.  E.   from  Arth.     It 
is  its  western  part  which  has  fallen  down ;  that  which  was  t^^^^ 
on  the  side  of  Arth,  after  descending  direct  towards  its 
base,  was  suddenly  thrown  to  the  east,  and  thus  Arth, 
Zug,  find  all  that  side  of  the  Lake  were  saved.    The 
thickness  of  the  mass  6irried  down,  appeared  to  be  two 
feet  on  the  western  side,  and  upwards  of  150  on  the  east 
side.    The  Knippenbuhl  seemed  to  have  announced  this 
misfortune  so  early  as  the  yeajr  1774,  when  it  detached 
itself  from  tiie  mass  of  the  mountain.      The  Isle  of 
Schwanau,  elevated  qn  a  rook,  in  the  middle  of  the  Lake 
^perienc^  also  sonie  damage,-  particularly  its  church. 

The 
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Tlie  good  Hermit  was  fortunately  at  Ensiddlen.    Tke 
long  road  of  the  Lake  is  broken  in  a  thousand  placet. 

<<  Succours  hare  been  sent  with  the  greatest  promptu 
Ptfther  pMti-  tilde.  Six  hundred  workmen  from  Zug  and  Schwits  haTO 
gone  to  the  banks  of  the  Lake  of  LauwertZ|  particnlariy 
the  mouth  of  the  Se? en.  This  small  river  was  so  obstmct.  ^ 
ed  by  ruins  of  all  descriptions,  wood,  trees,  houses^  &c. 
that,  without  prompt  assistance,  the  safety  of  all  the  houses 
below  Schwits  to  Brunnen,  would  have  been  menaced. 

^'  One  man  had  the  good  fortune  to  withdraw  in  time 
under  ground,  with  his  scrrant  and  a  child,  which  ka 
held  in  hb  arms.  In  one  house  near  Arth  is  still  Itfingi 
a  poor  man,  who  had  both  his  thighs  broken.  Daring 
the  search  which  has  already  been  made,  twenty  peraow 
were  discovered  dead  at  the  entrance  of  the  village  #f 
Goldau,  men,  women,  and  children,  some  having  their 
arms,  others  their  heads,  others  their  Iqp  separated  from 
their  bodies,  and  the  bodies  of  some  cut  in  half.  Wa 
kaTe  coasted  along  the  foot  of  Riga,  where  the  greaftett 
part  of  those  who  survived  this  catastrophe  took  refnga: 
alas !  not  more  than  thirty.  An  old  man  whom  we  met^ 
said  to  us,  ^<  I  had  sons,  daughters,  and  a  great  nnmber 
of  grand  children.  I  had  a  wife  and  other  relations.  I 
alone  remain."  A  little  girl  said,  '^  I  have  no  kMig«r 
father  or  mother,  brothers  or  sisters*"  A  woman  had  lost 
ker  mother,  husband,  brothers,  sisters,  and  five  childrw^ 

<'  The  villages  of  Goldau  and  Rothen,  consistiiig  of 
115  houses,  that  of  Busingen,  of  IM,  and  that  of  Has* 
loch,  havetotally  disappeared.  Of  Lauwertx,  whidi  loit 
35.  houses,  there  remains  toi  buildings,  all  much  dsmngad. 
Stein  has  lost  two  houses  and  several  stables,  which  were 
in  great  numbers  in  all  these  villages* 

<<  P.S.  Twenty  years  since,  General  Psyffer  predictad 
this  catastrophe,  from,  the  knowledge  wkich  he  had  of 
the  mountain.  A  professor  «f  Schwits  said,  tluit 
aboTC  Spietsflue  was  a  sea  of  water,  which  had  nnder* 
mined  the  rock  for  scTcral' years,  and  that  below  there 
was  a  cavern  of  great  deptii,  where  the  waters  wore  eiu 
gulphed.  The  quantity  of  water  which  has  fallen  during 
the  preceding  years,  has  hastened  this  catastrophe,  and 
the  rains  of  some  weeks  past  have  decided,'* 
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I  Warther   B 
iV»ter. 


Sis, 


'  Eiperimenls 
d  Latter  J 


Reply.        Bj/   the   Edi. 
London  Institution,  Sept.  17,  18015. 


To  Mr.  NicuouoiT. 


J-  Have  lo  thank  you,  (before  I  make  any  further  re-  introiluctioii. 
Barks  on  the  Paper  in  your  5Sth  number,  '^  On  tBe 
Art  of  Swimming,")  for  the  insertion  uf  my  letter  id 
your  60tb  Journal,  and  for  the  candid  manner  in  which 
you  were  willing  to  investigate,  whether  my  objection  to 
vbatyou  therein  staled  was  founded  on  fact. 

I  have  in  consequence  of  your  reply  been  induced  to  )„  (!,;{;„(  ^. 
Bake  some  actual  experiments,  since  I  had  the  pleasure  '■'"g  of  ^*  ^. 
of  reading  the  account  of  those,  which,  together  with  your  ,^| 
two  friends  you  had  made.  I  will  presently  state  than  w< 
to  you,  and  they  will,  I  think,  clear  yonr  mind  of  every 
doubt  that  can  be  entertained  on  the  subject ;  permit  me 
bowoTcr  first  to  revert  to  the  Paper  in  which  you  differ 
in  opinion  with  Dr.  Franklin — your  wurds  are  these, 
*'  I  am  rather  surprised  at^  the  Doctor's  direction  abont 
the  egg,  and  the  eyes  open  under  water,  because  it  seems 
«s  if  he  thought  the  submerged  experimentalist  could  see 
the  ^g."  You  after  that  say  you  must  refuse  your  ere- 
^  dit  to  such  assertions,  and  add  that  '*  EKperiment  will 
easily  clear  up  theniatter  to  those  who  knnw  nothing  of 
optica."  You  then  state  your  uniucci^ful  attempt  tt> 
pick  up  your  buckle  in  five  feet  water  at  Joaiina,  your 
experiment  at  Harlem  follows,  and  your  conclusion  i) 
thus  drawn  in  your  own  words.  "  Whence  it  appears, 
that  all  the  stories  of  wonderful  divers  who  could  descend 
into  the  sea  and  bring  up  small  objects,  such  as  jewels  and 
trinkets  must  be  considered  as  fabulous." 

On  your  reply  to  my  letter,  I  have  to  remark,  tliat  the    Objectioni  w 
cylindrical  glass  vessel,  with  which   you   made  your  «>- Jn^tt  o?W*N. 
Vol.  XV.— Oct.  1806.  X  perinwuts 
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perlments  is  almost  as  objectionable  as  the  washing  tub| 
or  wash-band  bason.  I  would  ask  if  the  Ycry  form  of 
yoar  glass  vessel  might  not  have  the  effects  of  refracting 
the  rays  of  light)  or  of  their  crossing  so  as  to  cause  an 
imperfect  vision  of  the  object  looked  at?  You  of  coarse 
know  that  in  our  Courts  of  Judicature,  the  evidence  of  a 
person  swearing  to  a  transaction  seen  through  blown 
glass  is  not  held  admissible  ;  and  here  I  do  not  see,  what 
occasion  there  is,  in  making  the  experiment,  that  the  rays 
of  light  should  |)a»s  through  any  other  medium  but  the 
water  itself.  Now  with  respect  to  the  distance,  the 
focus  wa45  obtained  under  water,  it  appears  to  me  not  to 
be  the  question,  but  whether  the  object  was  visible  or  not. 
It  so  happens  I  am  short  sighted,  but  it  surely  cannot  be 
contended  that  1  cannot  see,  because  I  hold  a  newspaper 
nearer  my  eye  than  another,  as  the  eyes  ofdiffercnt  peo* 
pie  of  the  same  age  are  of  different  focus,  but  they  stiU 
see,  perhaps  equally  well  at  their  respective  foci.  Age 
aI^o  will  cause  a  difference.  I  hare  no  doubt  that  convex 
lenses  would  enable  the  eye  to  see  clearer  at  a  greater  dis* 
tance  in  water,  for  we  know  the  crystalline  humonr  in 
fish  is  almost  globular,  and  doubtless  for  that  purpose. 

In  your  ^^  <fOnclusKMl*'  that  the  hum^an  eye  cannot  dis« 

tinguish  objects  nnder  ^vflter,*'     I  think  you  begin  to  dis- 

cover  that  your  f^rriM^{)inionma^  be  fallacious,  as  you 

are  disposed-  to  QuMMtrwhethcr  some  people  may  not  soo 

<w/wr/<?cA^tkfM»r<#fl4«^  and  conclude  thus :  ^^  but  I  mast 

conA.«6that  tdo^aMirdlne  to  that  opinion." 

New  ezpcri-.     The'-^ipen^mtiflCrfjlKlniadc  are  these :   I  went  on  the 

Th!!^ei''  a""  Thiiliierfiitt-lnAl^^rltotle  above  Richmond,  accompanied 

diver  brought'bf  t#a!'lMlMii4<;  We-IObk  with  US  a  native  of  Africa  who 

^cetr^m't''^^'^^^^^^^  exiffcriment  before  us ;  we  took  in  the 

depth  of  near  9oiCi>l94-eggt)-  thinking  them  the  most  proper  for  trial, 

nice  feet.         .froYki.whttt  you  had:  stated  in  the  4th  paragraph  of  your 

reply  ;  one  of- which  i  had  spotted  with  red  sealing  wax. 

I  first  threw  the  spotted  c^g  into  water,  between  eight  and 

nine  feet  deep,  where  the  water  was  not  very  clear;  for 

we  could  not  sec  the  egg  at  the  bottom  from  the  boat : 

our  diver  on  the  first  attempt  readily  brought  us  up  the 

e^.     1  then  throw  in  both,  desiring  him  to  bring  up  the 

plain  one  only,    which  as  readily  he  did,  though  he  saw 

the 
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the  spotted  one  at  the  bottom  close  to  it.  I  aftenrardf* 
threw  in  the  white  and  apiece  of  painted  wood,  4  inches 
long,  prepared  for  the  purpose^  with  lead  hi  it  to  sink  it. 
He  then  bronght  np  the  egg  in  one  hand  and  the  wood  in 
the  other.  Being  perfectly  satisfied  with  these  cxperi- 
ments,  ai\d  the  wind  being  at  North  East,  we  did  not 
desire  our  direr 'to  repeat  them. 

For  my  own  part,  I  confess,  I  shonld  not  like  to  con-    —and  proli** 
tract  with  our  African  friend  to  throw  in  as  many  guineas  ^^jecjedimji 
separately,  as  he  would  separately  pick  up  in  the  same  his  attempts, 
depth  of  water,  provided  the  bottom  was  free  from  weeds 
and  mud,  though  he  were  to  give  mc  two  for  each  he 
missed  finding. 

Perhaps  the  relation  of  these  facts  may  strike  your  Proposal  to  re- 
mind less  forcibly,  P*^'?  ***"«  ^' 

^ '  pcnmeiits. 

Qu4m  qu»  sunt  oculis  subjecta  fidelibus,  et  quae 
Ipse  sibi  trad  it  spectator. 

If  so  I  shall  be  very  happy  io  have  these  on  any  other 
experiments,  more  convincing  if  possible,  exhibited  before 
you  and  your  friends  whenever  you  may  please  to  a^i- 
point. 

I  could  cite  many  accounts  of  the  pearl  fisheries  from    Narratives  of 
respectable  authors  ;  and  the  fact  of  divers  bringing  up    '^^'^ 
the  particular  shell  fish,  that  produce  the  pearls,  I  think 
stands  upon  incontrovertibfe  evidence,  though  you  have, 
misled  by  a  false  hypothesis,  treated  these  accounts  as 
fabulous. 

I  am  well  convinced.  Sir,  from  your  known  charac-     Cooclusion. 
ter,  that  if  you  find  you  have  been  mistaken  in  what        • 
you  have  asserted,  you  will  be  most  ready  to  allow  it^ 
thereby   verifying   what  Solomon  long  since  has  said. 
<^  Give  opportunity  to  ,a  wise  man  and  he  will  yet  be 


wiscn" 


I  am, 
Sir, 
\Vith  the  greatest  respect, 

Your  most  obedient  servant, 

A  DIVER. 

X  2 


■.I 
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^^^"n^^'  After  expretsing  1117  Mtbfaction  that  the  practtt 
hit  corrcspQxi-  ^^^j^t  of  enquiry  has  been  treated  by  an  immediate 
dcDt  have  rea-  reference  to  facts,  I  will  take  the  liberty  to  make  a  few 
frTm  "^th^r^^  remarks,  chiefly  with  a  view  to  indicate  what  concliuAoM 
facts.  we  ought  to  deduce  from  them* 

W.  N.  becaufc  ^  admit  that  every  remark  I  made  upon  Dr.  Franklin'i 
be  cannot  him-  assumption,  that  men  can  see  under  water,  was  founded 
i^r^  hat  con-  "P®"  "^^  ^^^  experience,  that  the  contrary  position,  with 
dudcd  that  no  regard  to  myself,  is  true ;  and  my  error  appears  to  have 
2?V?^  Th  ^^°  of  the  same  nature  as  that  of  my  able  oponcnt — ^I,  by 
the  opposite  making  a  general  inference  from  particular  facts,  haTe 
conclusion  c(>ncluded  that  no  man  c(^n  see  or  distinguish  under  wo* 
SmUcduTsome  ^^^  J— ^«j  ^n  the  contrary,  making  too  extended  a  dedu&i 
men  only.  tion  from  his  own  observations,  has  concluded  that  I 
have  been  misled  by  a  false  by  pothesis,  and  seems  to  think 
that  all  men  can  fee  under  water. 

I  think  the  present  controversy  has  given  us  both  inf. 

ficient  reason,  to  enquire  whether,  among  men  who  caa 

see  objects  in  the  air  at  all  distances,  with  considenbia 

distinctness,  there  be  not  many  who  like  myself,  cannqC 

distinguish  at  all  under  water ;  and  many  others,  whq 

)ike  my  correspondent,  can  see  almost  as  distinctly  in  tbi|t 

element  as  they  do  out  of  it.    At  all  events  the  former 

cannot  be  a  question  of  any  doubt  to  those  who  find  thaj 

do  not  distinguish  (or  see)  under  water. 

Vindication  of     It  does  not  seem  to  me  necessary  to  enter  upon  any  dlep 

^  use  of  the  cnsslon  respecting  my  cylindrical  glass,  because  my  experi^ 

*^  ^*  ment  appears  to  have  been  misapprehended.    There  waf 

nothing  but  water  between  the  eyes  and  the  objects,  aii^ 

yet  we  conld  not  distinguish  them.  The  vessel  being  glan, 

the  objects  were  well  enlightened  ;  in  effecting  which  diQ 

figure  of  the  glas9  was  of  no  consequence,  as  "^e  did  not 

look  through  it.     The  experiment  of  the  lens  iieitbcr 

confirms  nor  weakens  the  truth  of  the  general  fact. 

Whether  the      When  I  was  a  young  man,  I  saw  objects  distinctly  i^t 

^rcM  M^  to  ^^^^  inches  distance.     At  present  I  see  imperfectly  at  leaf 

see  inair  at  two  distances  than  twelve  inches,   though  I  am  still  near« 

P  ^^bl***"ot  sighted  with  regard  to  objects  more  remote  than  four  feet. 

*»Bntthisseeiiii  As  the  curvature  and  refractive  density  of  thehupian  cor. 

neil 


^ 
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Vea  may  differ  in  diHerent  subjects,  and  have  not,  that  waniiogfordU- 
X  know  of,  been  well  determined,  I  shall  not  attempt  to  '^^'^  " 

treat  this  inquiry  on  the  strict  principles  of  optic*  ;  but 
only  observe  that  I  was  then  able  to  do  by  adjustment  of 
I  the  organ,  what  would  now  require  the  assistance  of  a 
^nr  inch  leni ;  and  that  I  do  not  apprehend  that  I  could 
then,  or  that  any  one  else  can,  sm  distinctly  in  the  air  at 
two  inchea  distance.  But  this  appears  necessary  to  be 
#one  by  an  eye  like  mine  in  order  to  see  under  water. 

A  certain  part  of  the  refraction  performed  by  the  eye 
is  effected  by  the  anterior  surface  of  the  cornea,  and  the  cornea  the  Icm 
test  bv   the  internal  structure.     Two  eyes  may  bo  so  would  ui 
.,  u.-  ».,.  u  be  aOected 

constructed,  as  that  in  one  of  them  the  cornea  may  per.  imneruoa 
fbrm  a  Tery  considerable  part,  and  in  (he  other,  the  greater  naiec. 
part  may  be  effected  by  the  internal  structure  ;  and  both 
these  eyes  may  see  equally  well:  but  they   would  not 
|>oth  be  alike  affected  by  immersion  in  water.     That  with 
the  most  prominent  cornea  would  afford  the  least  distinct- 
ness ;  the  other  might  be  so  little  affected  as  to  give  dis< 
Mnct  Tisioa  under  water,  by  achange  within  the  reach  of 
its  ordinary  adjustment.     Do  the  curvatures  of  the  cornea     ^,j  hums* 
is   different  subjects,   who  sec  well,  vary  sufficiently  to  lyenovanomt 
lulmttof  this  solution  of  our  difficulty  ? — This  must  be  re- 
|brred  to  experiment. 

My  correspondent  has  offered  to  enhib'ithia  experiments  offtntoreoeat 
before  me.     I  shall  be  happy  to  accept  his  kindness,  and  the  ei|>cri- 
kt  the  same  time  should  be  gtad  if  his  African   friend '''°*'*- 
vould  look  into  my  large  Jar. 


XIV. 

Experimenli  and  Obsenaiions  on  the  Adkesion  of  the. 
Partidei  of  Water  lo  each  other.  Bi/  Benjamin, 
Count  of  Rumford,  F.  R.  S.  ^c  Communicated  6jf 
the  Author  to  l/ie  National  Institution  of  France,  ami 
irarumitted  to  him  by  the  Editor. 

(CoDUDued  from  page  j6.) 

-»F  theparlicles  of  water  adhere  strongly  to  each  other,  The  filmh 
it  appears  to  me  to  be  a  necessary  coascquence  that  a  ■he'eon'e^*' 
flind  of  pellicle  will  be  formed  at   thesurfaco   of  the   li- qutnce  of  the 
quid,  and  e»en  at  all  these  Burfaces,  whaterer  may  be  in  »'*'«'''''"  "f '^ 
Other  dtt. 


158  TUCIDITT   OF  ITATEII* 

ofhcr  respects  the  mobilitj  of  these  particles,  or  nrtlMr. 
of  the  small  liquid  masses  composed  of  a  great  nmnber  of 
them,  when  they  are  remote  from  the  surface  andpoisen 
their  fluidity  without  impediment. 
Film  at  the  When  a  small  solid  body,  placed  on  the  surface  of  wa* 

ofThe  waterT  ^^  becomes  wetted,  it  immediately  descends  beneath  tlie 
pellicle,  which  no  longer  opposes  its  subsistence.  At  this 
period  the  Tiscidity  of  the  water  begins  to  manifest  itsdf 
in  a  Yery  different  manner,  but  with  infinitely  less  effect 
than  when  it  acts  at  the  confines  of  tho  liquid.  Bat  it  » 
not  yet  time  to  enquire  into  this  part  of  our  subject* 
Water  was  With  a  nicw  to  render  sensible  the  resistance  which  th« 

P*"*"*^  ^  "J^'  pellicle  of  the  inferior  surface  of  a  stratum  of  water  oppo. 
vpoD  thewk-  *^^  ^o  ^  'ol><^  body  which  passes  through  that  stratum  by 
tcr.  falling  freely  downwards,  I  made  the  following  experU 

ment. 

EXPERIMENT  VI. 
The  lower  sur-      Having  filled  a  small  wine  glass  to  about  half  its  hcigl^ty 
face  of  the  wa-  with  Tcrj-  pure  mercury,  I  jwurwl  a  stratum  of  water  of 
niercuTv^up-  *^"^  ^^^^^  ^  thickness  upon  the  mercury,  and  upon  that 
ported  a  larger  a  Stratum  of  ether  of  two  lines. 

clobule  than         -yV^en  the  whole  was  at  rest,   I  took  with  the  mall 

the  tipper 

could  have      .^ool  before  described  a  spherule  of  mercury  of  abont  one 

done.  third  of  aline  in  diameter,  and  let  it  fall  through  the  str^ 

turn  of  ether. 

This  spherule  being  too  heavy  to  be  supported  by  the 
pellicle  at  the  superior  surface  of  thv  water  broke  it,  and 
dcstKfndrd  through  that  fluid;  but  upon  its  arriral  at  the 
inferior  surface  it  was  stopped,  and  remained  there  pre- 
serving  its  spherical  form. 

1  moved  this  spherule  with  the  extremity  of  afeather^ 

and  even  compressed  it ;  but  it  always  preserved  its  form 

without  mixinf;:  with  the  mass  of  mercury  on  which  it  ap» 

peared  to'rest. 

T}\€  lower  ror-      ^*  ^'^  "^  doubt  tho  pellicle  of  the  inferior  surface  of  the 

face  of  gum      stratum  of  water  which  preyented  this  contact,  and  as  this 

rd^a^sti'll^^*''^'  P^^*^^'*^  ^'^  supported  by  the  mercury  on  which  itrested, 

globule.  I  was  not  at  all  surprised  to  find  that  it  could  support 

without  being  broken,  a  spherule  of  mercury  much  larger 

than  the  pellicle  of  the  superior  surface  could  support. 

In  order  to  satisfy  myself  that  the  viscidity  of  the  water 

was 
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WAS  the  cause  of  the  suspension  of  this  mercurial  globule 

at  the  bottom  of  that  fluid  I  repeated  the  experiments  and 

▼aried  it  by  substituting   water,  containing  a  certain 

quantity  of  gum  arable,  in  solution,  in  the  place  of  pure 

water  ;  and  I  found  in  fact  that  much  larger  spherules 

were  supported  when  the  viscidity  of  the  water  was  thus 

augmented. 

[To  be  concluded.] 


XV. 

Observations  on  some  Errors  contained  in  Mr»  TTiomOs 
ReiiTs  Paper  J  published  in  the  Journal  of  the  last 
Month.     From  a  Correspondent  *• 

As  Mr.  Reid^s  paper  inserted  in  the  last  Number  of  ^'"™**^'^'*' 
Mr.  Nicholson's  Journal,  contains  some  statements  which 
materially  affect  the  history  of  chronomctry,  but  which, 
on  referring  to  the  original  documents  appear  to  be  very 
incorrect,  itiseems  proper  not  to  lose  time  in  rectifying 
errors  which  otherwise  might  mislead  such  persons  as 
Kaye  no  opportunity  or  leisure  to  investigate  the  matter 
in  question* 

The  invention  of  the  detached  escapement  is  one  of  the  The  -inve&tKm 
points  the  most  satisfactorily  ascertained  in  the  V^ogrcss  ^^^^^^^^^^^ 
of  time-piece  making.     It  is  clearly  due  to  P.  le  Roy 9  longs  to  P.  le 
who  first  produced  an  escapement  of  that  sort,  and  pre-  ^^^' 
fiented  il  in  1748  to  the  Academy  of  Sciences  at  Paris; 
and  his  claim  has  never  yet  been  disputed  with  any  degree 
of  reason,   though  considerable  discussions  have  arisen 
respecting  the  pretensions  of  other  artists  who  since  the 
above  date  have  thought  proper  to  aspire  to  a  share  in  the 
same  honour.     The  subject  has  been  canvassed  on  several 
occasions,  during  the  long  interval  of  time   which  has 
elapsed  since  that  epoch ;  and  every  thing  that  could  be 
said  upon  it  seemed  exhausted,  till  the  present  moment, 
when  Mr.  Retd,  in  a  postscript  to  his  paper,  tells  us,  that  Mr.  Rcid  a*- 
Mr.  Thiout  in   1741  +  published  the  description  of  a  out  invented  it 

before. 
*  Viz.  the  author  of  the  Memoir  at  pagie  27$  of  our  last  Vol. 

t  The  title  of  Tbiout's  work  is,  **  Trait^  de  I'Horlogene  me- 

**  chanique  ct  pratique*  approuvcc  par  rAcadcmic  Royals  des  Sci- 

**  cnpes.**  2  vol.  4to. 

9  detached 


160  cBEOHomraT. 

detached  escapement,  which,  if  it  were  really  lacihi  wovid 
of  coarse  be  the  first  model  of  that  idea  erer  commuaU 
cated  to  the  world,  and  would  consequently  degrade  La 
Roy  from  the  rank  of  an  inrentor  to  that  of  a  neie. 
copyist  or  imitator.    The  real  state  of  the  case,  however, 
is  as  follows :— The  Academy  of  Sciences  in  1748  reeelved 
the  escapement  of  Le  Roy  as  new,  though  Thioufi  book 
was  published  only  a  few  years  before ;  and  no  oppotitioK 
was  made  to  thb  declaration  by  the  author,   (whom  we 
beliere  to  have  been  then  alire,)  or  by  any  of  his  friends 
Hit  eontempo-  and  successors.     One  of  the  committee  who  examined 
I^^J^^^f      that  inrention  was  Mr.  le  Camus,  a  good  judge  of  watdu 
making,  who,  as  such,  came,  afterwards,  with  Mr.  Ber- 
thoud,  to  this  country,  by  order  of  the  French  GoTenw 
ment,  in  order  to  witness  the  disclosure  of  the  principle 
of  Mr.  Harrison's  time-keeper;  and  the  same  Mr.  le  Ca^ 
mus,  who  first  mentioned  that  Dutertre  the  elder  had 
conceired  the  idea  of  a  detached  escapement,  accorAng  to 
a  construction  which  was  preserred  in  his  famUy»  never 
said  any  thing  respecting  the  inrention  of  TUouti  aL 
though  that  iuTention  wasdescribed  in  jl  work  generally 
known.     Nay,  the  Academy  of  Sciences  continued  so 
^niserably  blind,  that  when,  some  years  after,  Mn  PU. 
tier  submitted  to  that  body  a  new  detent  escapement^ 
tiietr  committee  declared,  that  P.  le  Roy  was  the  first  who 
had  thought  of  thb  sort  of  escapement  *.    The  sana 
—  nor  tubte-  ignorance,  or  wilful  error,  has,  since  that  time,  attended 
qucnt  writen.  ^^^  ^^  ^^  philosophers  who  haTC  candidly  endeaTOured 

to  investigate  these  matters,  but  also  the  critics  and  riTali 

who  may  have  maliciously  searched  for  drcumstancea 

likely  to  humiliate  the  pride  of  the  difi'erent  competitoit 

who  have  pretended  to  the  credit  of  originality  in  the 

construction  of  the  free  escapement.    This  we  cannot 

but  observe  seems  an  extraordinary   case.    The  trnth 

di'^J^^'l.  ^^  however  is,  as  may  be  easily  guessed  from  the  preceding 

ctpaneotfrm  statement,  that  the  representation  of  the  escapement,  as 

thatpublidicd  published  by   Mr.  Reid,  is  totally  difi'erent  from  the 

*  **.  M.  leRoy  I'ain^  eit  le  premier  qui  ah  pem^  i  ccctc  tortt 
*  d'6chappemeDt "  Ohservatioiis  tor  U  Phjiiqiie,  ftc.  par 
K.  I'AbW  Rosier,  T.  IH.  Part  I.  Jain  1774. 

figure 
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8^fe  ghren  in  Thioaf 9  Work.    Mr.  Reid  saves  himself 

tile  trouble  of  referring  to  the  passages  of  the  books  he 

quotes  in  the  course  of  his  paper;  but,  as  our  object  is, 

not  only  to  rectify,  but  to  enable  other  persons  to  judge  —  and  has  not 

for  themseWes.  we  think  it  incumbent  upon  us  to  do  it  quoted  his  on- 

for  him ;  and  shall  also  annex  a  faithful  copy  of  that 

part  of  the  abovemcntioned  ^ork,  from  which  he  has 

taken  the  isscapemcnt  here  treated  of,  but  which  he  has 

altered  into  a  detached  form. 

Fig.  5.  Plate  3.  is  a  copy  of  the  representation  given  ^J^^^^^ 
by  Thiout  (Fig.  30.  Plate  43.  Vol.  I.),  and  the  follow-  h^rc^cn.  *^° 
ing  is  a  literal  translation  of  his  explanation  of  that  me- 
chanism (p.  110.  ditto):  ^^  It  is  an  escapement  of  a  watch 
in  which  half  of  the  vibrations  seem  independent  of  the 
train  of  wheels,  while  they  are  performed.  The  detent  B 
stops  the  escape  wheel ;  the  balance  bringing  back  the 
pallet  A,  the  detent  rtcedes,  to  leave  the  escape  wheel 
free  to  strike  the  pallet ;  and  so  on.  This  escapement 
could  not  perform  without  a  spiral  spring  *." 

From  the  preceding  description,  it   plainly  appears  Explanation, 
that  this  escapement  acts  with  a  single  pallet,  4ind  a  de-  ^tJ^ait^^ 
tent  to  stop  the  train  of  wheels  during  the  intervals  that 
elapse  between  the  successive  communications  of  the  main- 
taining power ;  but  that  the  balance  in  it,  is  never  dlsen-  The  detent 
gaged  from  the  detent ;  consequently  this  construction  JJJ^J^J^^^M^^ 
does  not  possess  the  distinguishing  principle  of  the  dc-  the  repoM  of 
tached  escapement.     Mr.  Reid  has  made  it  a  very  dif-  'he  wheel, 
ferent  thing,   by  introducing  certain  alterations,  which  mt.  Reid't  at* 
will  be  easily  perceived,  on  comparing  his  figure  with  that  t^cd  escape- 
of  Thiout.     He  has  broken  the  communication  between  bcfrce^^*^ 
the  detent  and  the  pallet,  and  provided  the  fornxer  with  a 
fork,  which  is  not  in  the  original ;  and  the  escapement, 
with  these  changes,  seems,  at  first  sight,  capable  of  acting 
freely.     Such,  however,  is  not  the  construction  given  by 

*  For  the  reader's  satisfaction, as  well  as  our  own,  we  subjoin  an  * 

exact  copy  of  Thiont's  explanation:  **  Fig.  30.  est  un  6chapemcnt 
4U  mbntre  dont  la  moiti^  dcs  ribrations  parwsent  imJependanUs  dift 
Kmage,  pendant  qu*ellcs  se  font.  Le  crochet  B  retient  le  rochet ; 
le  balaaciernunenant  la  palette  A,  le  crochet  s'^loigne  pour  buMcr 
le  rochet  libre  a  f rapper  la  palette;  et  ainsi  d«  suite.  Ccttesortt 
d*^happement  ne  s9uiroit  aUer  tani  spiral.**    P.  ixo. 

Vol.  XV.^Oct.  1806.  Y  Thiout  j 
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•-^ut  It  it  not  Thiout ;  and  it  may  be  farther  obsenrcd,  that  the  sort  of 
Thiout*B,  and  mcchanbm  represented  by  Mr.  Reid  is  incomplete,  mad 
M  sT^^frcc  c*-*  ^^^^^  ncTer  have  been  executed  in  that  form,  there  being 
capemenc.  no  provision  to  keep  the  detent,  by  a  spring  or  otherwise, 
in  its  proper  place,  and  prevent  its  getting  disengaged  in 
consequence  of  external  motion. 
Thiout  himself  Thiout  was  so  far  from  attributing  to  his  escapement 
much  vllJfon  ^^^  ^^^^^  which,  after  making  it  suffer  a  complete  niela. 
thif  contriv-  morphosis,  is  now  claimed  in  its  favour,  that,  in  a  section 
ancc.  of  his  work  where  he  gives  very  particular  rules  for  tlie 

construction  of  many  escapements,  he  rests  satisfied,  re« 
specting  this,  with  the  short  explanation  we  bare  already 
copied.  With  regard  to  the  property  in  question,  h« 
says,  not  that  it  is,  but  that  it  seems  detached;  and  thb 
expression  is,  if  possible,  more  conclusire,  when  the  arti- 
cles of  the  same  chapter  are  read  in  their  natural  order. 
The  passage  above  extracted  comes  after  the  description 
of  an  escapement  (pp.  105  and  106)  for  pendulnia 
I  clocks,  acting  with  a  single  pallet  and  a  detent,  whieh 

was  invented  by  Sully,   and  formerly  published  in  tho 
Rkglc  ArtifideUe  du  Temps,    Thiout*s  escapement  is  aa 
He  made  it  in  imitation  of  the  above  mechanism,  adapted  to  watdiei 
inutation  of     ^m,  a  balance;  and  the  opinion  he  entertained  of  tiM 
original,  is  positively  expressed  in  the  following  words  of 
his  description  :  ^^  It  seems  that  half  of  the  vibrations 
independent  of  the  train  of  wheels;  but  this  is  what 
pL'riencc  does  not  prove*." 
Mr.  Reid  sup-      'rhere  arc  no  bounds  to  Mr.  Reid's  predilections  in  fiu 
posed  to  ht     voui-  of  Thiout's  escapement,  and  he  reminds  us  of  a 

cscapemait  ^hc  ^®^^''  '"*^"?p  ^^^^  picture  of  his  mistress,  who  cannot  draw 

has  drawn.  '  a  feature  without  embellishing  it,  and,  after  all,  produce^ 
a  figtirc  from  Avlitch  no  one  can  form  the  least  idea  of  tliA 
oric^inal.  Nof  satiaiied  with  placing  the  mechanism  in 
question  at  the  head  of  that  most  honourable  branch  of 

By  makiiic:  the  the  family  of  escapements  called  detached;  he  represent! 

Pif  .!*.k  ?"J»w  the  pallet  under  such  a  form  as  authorises  him  to  condodo 

tliDUgnhtraiglit 

in  the  onginkU  that  Mr.  ihiout^s  escapement  is  also  the  origin   of  tho 
he  couMdcrs  it  ^chnvcmeiU  a  virii'dc.     But  Mr.  Thiont  hais    as  little 

as  the  origin  of 
rh<    virguJc  c5- 

CHpcmcnt.  •  «  II  paroit  que  la  raoiti^  dct  vibrationt  tont  ind^pcndantet  du 

roi  !:•  ..jc ;,  nwis  c  'est  cc  que  rcxpcricncc  oe  pronve  point."*    P.  io6. 

1  right 
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right  to  be  esteemed  the  father  of  the  last  mentioned 
escapement,  as  of  the  detached.  From  the  copy  we  have 
giTen  of  his  figure,  it  will  be  immediately  perceived,  that 
the  pallet  of  the  original  escapement  is  strait,  and  shews 
no  marks  of  the  curvature  Mr.  Reid  has  thought  proper 
to  bestow  upon  it,  previous  to  his  comments  upon  its 
shape. 

We  think  it  needless  to  expatiate  more  upon  this  sub-  If  there  be  anj 
ject    The  copy  of  Thiout's  book,  which  is  now  before  ^^;"^^  ^|J^- 
118,  is  in  direct  opposition  to  the  account  Mr.  Reid  has  Mr  Reid's 
given  as  an  extract  from  it ;  and  we  cannot  but  suppose  drawing  and 
that  the  whole  edition,  which  has  been  in  circulation  for  ^^^^  (^  ^^l 
raore  that  sixty  years,  contains  the  same  text  aqd  figures  quitted  of  mi^- 
without  variations.     If  Mr.  Reid,  however,  can  shew  a  SS"^*a^ 
copy  with  the  description  and  figure  as. given  by  him,  we  ments  here  of- 
shall  willingly  acquit  him  of  the  charge  of  misrcpresenta-  ^^  ^"^  *^ 
tion ;  but,  even  in  that  case,  we  must  still  insist  upon  the 
fairness  of  our  observations,  which  are  warranted  bv  the 
nature  of  the  case,  and  called  for  by  the* interest  wc  take 
in  the  history  of  Chronometry. 

Mr,  Reid  seems  animated  by  a  violent  desire  of  finding  Mr.  Rdd  as-i 
new  things  in,   and  deriving  extraordinary  conclusions  J^tj^fotion* 
from,   publications   which   arc  generally   known.     He  balmnce  it  Har* 
asserts  .that  the  invcntioii  of  the  compensation  balance  is  "^'^'*- 
due  to  Mr.  Harrison  ;  and  quotes  as  a  proof  the  follow^ 
ing  passage  of  a  letter  from  Mr,  Mudge  to  Count  do 
Bnihl;  ^^  You  will  now  permit  me  to  speak  a  word  or 
tiro,  as  to  the  compensation  for  heat  aiul  cold  in  the  ba. 
lapce.     It  is  the  original  method  b^  which  Mr.  Harrison 
attempted  to  correct  the  error,  which,  as  he  was  pretty 
tenacious  of  his  own  opinion,  he  carried  into  execution 
contrary  to  the  advice  of  Mr.  Graham,  but  found  by 
experience  that  Mr.  Graham  was  right,  and  was  forced  to 
throw  it  all  away,  and  to  contrive  his  method  of  apply  ing 
it  to  the  balance  springs  *." 

We  have  transcribed  the  whole  of  the  extract  given  by  But  Harrif^ii 

Mr.  Reid ;  and  we  now  ask,  What  does  Mr.  Mudge's  ^^^  ^?^  '^ 

statement  prove,  even  supposing  his  information  pei^fectly  cercaiDly  acv^ 

publiahcd  it. 

•  This  paiaage  it  ia  p.  150  of  the  corretpoi^daice  publithed  in 
X7i^9  by  the  ton  of  Mr.  Madge. 

Y2  acnimte? 
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accurate?  tIz.  tbat  Mr.  Harrison  attempted  to  prorida 

the  compensation  for  heat  and  cold  in  the  balance,  and 

that  he  miscarried  so  decidedly,  that   he  was  obliged  to 

apply  it  to  the  spiral  i«pring.     How  he  endeavoared  to 

accomplish  it,  is  not  known  ;  therefore,  any  other  person 

miglit  be  afkTwards  the  real  inventor  of  the  same  co&» 

trirance,  and  have  the  additional  merit  of  succeeding  in 

an  undertaking  where  so  great  a  genius  had  failed.  Upon 

this  ground,  although  the  letter  above  quoted  has  been 

now  published  some  years,  and  the  report  contained  in  it 

had  been  circulated  long  bifore  its  date,  the  iuTention  of 

the  compensation  balance  has  been,  in  this  country,  geno^ 

rally  ascribed  to  the  late  Mr.  Arnold ;  and  certain  it  is, 

It  »  C»craUy  that  if  there  existed  no  other  reason  to  invalidate  bis  claim, 

Enriish  to^Ar-  ^^®  memory  of  that  artist  would  continue  to  be  accom* 

noid;  panied  with  the  credit  of  that  important  invention.    JBat 

w  U'i^^^"'*  the  invention  of  the  first  compensation  balaioe  that  ever 

was^execnted,  (that  of  the  fluid  thermometer),  as  well  as 

that  of  the  compensation  balduce  upon  the  principle  noif 

universally  used,  are  clearly  due  to  P.  le  Roy ;  andtho 

*-  and  8uh«e-  merits  of  the  late  Mr.  Arnold,  as  an  original  author,  la 

noW  \7we  supl  *^'^  respect,  merely  rest  upon  the  supposition  that  he 

pose  him    to  possibly  may  have  had  no  previous  knowledge  of  P.  lo 

have  bcCT  ig-  K^oy's  writings.  -  This,  however,  is  foreign  to  our  present 

artist't  works,  object:  and  we  shall  conclude  by  remarking,  that  it  is 

If  Harrison      very  probable  Mr.  Harrison  never  thought   of  using  hia 

it? he  would     "^***a*l>c  thtrmomcler  in  the  construction  of  the  balance; 

have  compUt-  this  method  being  so  simple  and  certain,  that,  if  he  had 

"•  hit  upon  it,  it  could  not  have  failed  in  his  hands.     From 

a  passage  in  his  lost  work*,  it  also  clearly  appears,  that 

what  he  had  in  vain  sought  for  wa^,  the  construction  of  a 

balance  similar  to  his  gridiron  pendulum;  and,  as  this 

•-  but  his  re-  passage  has  been  frequently  quoted  in  a  mutilated  man^ 

dHrect^S  tcTthc '^^'^  *^  ^^^^  ^^®  ^'*^**  difficulty   and  importance  of  tha 

gridiroa.  present  method  of  compensation,  we  shaQ  transcribe  it 

entire,  in  order  to  produce  the  grounds  upon  which  our 

opinion  is  founded :  ''  And  I  can  now  boldly  say,  that  if 

the  provision  for  heat  and  cold  could  properly  be  in  the 

*  A  Description  concerning  such  Mechanism  at  will  affiird  a 
nicci  or  true  Menturation  of  Time,  au:.  Z76J.  p.  103. 
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balance  itsdf,  as  u  is  in  mypetidulum^  the  watch  (or  mj 
longitude  time-keeper)  would  then  perform  to  a  few 
leconds  in  a  year.'' 

Indeed,  after  the  compensation  for  heat  and  cold  was  Hi's  first  at- 
perfected  in  the  pendulum,  the  first  idea  that  would  ^^^  ^  ^ 
naturally  occur  to  any  person  who  wanted  to  correct  the  waj.  and» 
lame  errors  in  watches,  would  be,  the  application  of  a 
similar  contrivanoe  to  the  balance;  and  the  method  of  a 
thermometer  acting  upon  the  spiral  spring,  could  only  be 
thought  of  in  consequence  of  the  first  attempt  proTing  mm  wis  aban-i 
abortiTe.     But,  let  us  repeat  it  again,  in  whatever  man-  doncd  for  the 
ner  Mr.  Harrison  tried  to  effect  a  compensation  in  the  curl^^ 
balance,  the  fact  is,  that  he  did  not  snoceed ;  and,  as  hia 
ideas  upon  the  subject  were  nerer  communicated  to  the 
public,  the  example  of  his  endeaTOurs,  far  from  lessening, 
rather  increases  the  merit  of  those  artists  who  have  actu* 
ally   accomplished  that    great  desideratom   in    Chro- 
nometry. 

R.M, 
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DcseripHim  of  a  Machine  for  the  use  of  Shoemokert*    By 

Mr.  TuoMAs  Pabker*. 


Mi 


.R.  Thomas  Parker,  the  inventor  of  fhe  machine,  was  Machine  for 
desired  to  attend  with  it  upon  a  committee  appointed  by  shoemakert. 
the  Society  of  Arts,  on  the  92d  of  November,  1804,  and 
then  informed  them,  that  he  had  used  this  apparatus  for 
twelve  months  past,  and  found  it  very  useful.  That  all 
the  work  of  shoelmaking  uay  be  done  with  it  standing ; 
but  that  in  some  parts  thereof  he  finds  an  advantage  in 
using  along  with  it  a  high  stool ;  and  that  before  he  used 
this  machine,  he  never  saw  or  heard  of  a  similar  inveqk 
tiou ;  and  that  he  has  found  it  of  great  service  to  hia 
health. 

He  stated  the  cost  of  such  a  machine  to  be  about  two 
guineas. 


*  Oomnmnicttedtothe'Societyof  Artiywhognea 
fifteen  fohiciSi  8w  alio  our  JoiinialtXiy.pbivj, 
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Fig.  5.  Plate  III.  Fig.  5,  6.— T.     A  bench  standing  on 
four  legs,  about  four  feet  from  the  ground. 

V«  A  circular  cushion  affixed  to  the  bench,  in  the  centre 
of  which  cushion  is  an  open  space  quite  through  the 
bench,  through  which  hole  a  leather  strap  U  is 
brought  up  from  below.  This  strap  holds  the  work 
and  last  firm  upon  the  cushion  -in  any  position  re- 
quired, by  means  of  the  workman's  foot  placed  upon 
the  treadle  W. 

Xy  Shows  the  last  upon  the  cushion,  with  Cbestrap  hold* 
ing  it  firm, 

Y,     An  implement  used  in  closing  boots. 

Z,  A  small  flat  leather  cushion,  useful  in  adjusting  the 
last  and  strap. 

Fig.  6.  The  shoe-last  shown  separate  from  the  cashioB« 
The  round  cushion  is  formed  of  a  circular  piece  of 
wood,  coTered  with  leather  or  sluifcd  with  wool 
or  hair  to  give  it  some  elasticity. 
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On  the  Propagation  of   Electricity/,      By  Dr% 

Oersted*. 


T, 


HE  internal  mechanism  of  the  propagation  of  electric 
city,  has  not,  f  belieTe  been  hitherto  explained.     It  is 
certainly  very  diflicult  to  trace  all  the  mystery  of  this  pro- 
cess,  but  it  is  certain  that  many   interesting  consequen- 
ces may  be  deduced  from  the  very  nature  of  the  subject, 
and  from  the  facts  already  known. 
Phenomenaof      'I*^^  first  action  of  an  electrified  body  npon  one  which 
commiinica-     is  not  electrified,  is,  as  every  body  knows,  to  establish  an 
doo  of  elcctri-  electric  polarity.     Let  A.  Fig.  2  Plate  III.  describe  an 
electric  body ;  I^,  C,  a  cylindric  conductor ;  B  wiO  acquire 
a  negative  electricity,  whilst  C  becomes  positive.     This 
is  denominated  the  communication  of  electricity.     It  is 
known  also,  that  if  the  extremity  C,  of  the  conductor,  be 
deprived  of  its  electricity,  the  conductor  will  retain  only 
the  power  of  By  but  on  bringing  A  and  B  into  contact,  the 

« 

*  Iiiiertcd  in  the  Joonil  de  Phyii^ae,  VoL  LXn.  May  z8o6. 
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slectricitf  U  ostablUtied  in  boUi  A  and  C^  which 
b  caJlod  the  electric  diilribution,     Commiinicatidn  ia 
ttHkatly  the  fiiBl,  and  distribution  or  division  the  second 

icAtiun  ufdccKicit;.     We  may  denote  the  firstact  b^  Zonci  of  ploi 

l«in,  firil  tifgret:  vf  deciricily,   the  second  by   Ihe  "^  "^^ 

rrc  of  eiedriciljf.     'i'hvfonacr  is  a  polarization; 

k  laUiu-  an  idcnIilJcattoD.     Bj  tticae  denominatioDS,  «f 

ij  ATWd,  cTcn  in  ciprcssian,  the  false  notion  of  a  dig> 

tribotioD.      The  vk-ctricity  of  the  body  A  cannot  be 

iiiiataiu(«tcd  from  O  to  C^  without  ciuploying  some  time, 

twBTu  short  it  may  be.     To  esplain  (his  more  clearly, 

«c  win  inaginc,  after  the  manner  of  mathematiciana,  that 

tnne  are  divided  into  an  infinitude  of  minute 

y»rtka*.     Let  us  suppose  the   space    infinitely   small, 

elfctric  polarity  is  excited ;  if,  forexampl^', 
imriag  the  irat  infinitesimal  time,  B  be  positire,  B  b  wiU  J 
hi  Bag»U»e  in  B,  and  positive  ini:  d  aring  the  second  mo>  4 

it  will  endeavour  to  augment  the  negative  zone: 
eoMeqncatly  the  positive  zone  will    in  like  nauncr  be 

whilst  the  positive  zuac  of  B  endeavourfl  to     _iDferreiI  tc 
Ktabliih  ancgalivc  one  farther  ofrtovFards  C.     This  pro.  cjnendjhroujh 

ill  cuntinue  till  the  negative  electricity  extends  over 
the  whole  of  the  nearer  surface  of  Ihe  cylinder,  and  thepo. 
«ier  the  remoter  surface,  whibt  the  middle  r 


The  above  process  b  to  be  understood  as  conlinutd  and 
ntalemptod,  tboagh  for  the  sake  of  elucidation,  and  in 
wd«r  more  clearly  to  describe  the  internal  action  ot  dec* 
liicitjrlBiU  pro  pat;  a  (ion,  it  is  here  represented  a 

thie  propagation  of  electricity  depends  on  the  law^  i 
.rircady  laid  down ;  for,  admitting  that  each  dcctrici^  > 
iieilaltaepptfiiilc,  it  is  the  very  uature  of  the  thing  tbatitd 
ahonldbeio  propagated.  Cut  philosophers  require  tote 
'fltrir  theories  confirmed  fay  nature  in  all  points  and  undtft] 
•n  ctfCnniU&ccE.  It  is  our  intention  to  Ghew  1 
'froofa.  

1^  electric  6utd  pastO!  throngb  good  conductors  at  the     Hcctrieity 
nle  of  about  a  German  mile  ia  a  second.     In  so  rapid  a  puK> ihro'one 
Coun^  it  it  impossible  to  follow  the  successive  changes  -^'^^^ad. 
>'flf  iMyatiTe  and  positive  electricity ;  hut  with  bad  con- 
ductors 


"««*  per  KGond.  I 

con-  ^^^^ri 

ctora  ,^^^H 


mw 1 
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I  dnctoni  lliis  may  in  some  mcuure  be  HTected.    Bold 

■  rod  of  glass,  resin,  or  staling  vtkx,  towanli  an  elcctrifnj 
H  body  ;  and  on  observing  it  with  an  electrometer,  yoit 
H^  will  percdTPfhc  altemate  zones  of  opposite  clcctridfy. 
^^^^^  This  Fxperimrnt  i^i  known  to  all  philosoplicrs. 
^^^^^K  It  is  needless  to  remark  that  we  do  not  now  speak  of 
^^^^^V  those  infinitely  minute  cliangt's  from  posUi'Te  to  negafirOf 

^^r  fthuTc  spoken  of,  which,  as  we  liare  already  obterted,  we 

can  never  hope  to  dbtingui&h^  but  to  gire  a  genml 
nolinirof  them,  from  their  operation  in  tbete  bodii^t.  It 
might,  however,  be  possible,  to  describe  mathcnuiJCftllf 
the  number  and  properties  of  these  zones. 
TlezoDFimiy  It  is  admitted  (hat  the  foregoing  mode  of  the  propa^ 
■oadoctori.  *    ''""  "'^"''^ctricity  may  be  traced  on  bad  conductors, 

that  it  may  even  be  observid  in  the  air.     We  have  then  a 
right  to  consider  the  propanation  of  eleciricity  ai  pro- 
ceeding from  i*ni/wfa/iuM  ;  which  may  be  proved  by  oUltr 
experiments.     We  cannot  follow  with  the  electrometer 
the  rapid  propagation  of  electricity  on  good  conductore 
but  it  frequently   leaves  traces  upon  tbem  which  confina 
the  oiiinion  just  advanced. 
—and  ilidr      If  we  attempt  to  melt  a  long  thread  of  Iron  by  mean 
dMwl're"^  of  a  weak  charge  from  the  electric  battery,  wc  shall  quick. 
ly  perceive  that  one  part  of  the  thread  is  fusetl,   whiM 
another  remaios  entire,  and  that  these  parts  are  alternaia 
*  If  a  stronger  charge  be  employed,  the  whole  thread  will 

be  fused,  and  formed  into  small  globules,  which  are  pro. 
duced  bytheeipansireandcontractedioues.  Thecltarg< 
nay  be  so  managed  as  to  give  a  red  heat  to  Ibc  met&l 
without  fusing  it;  on  which  will  afterwards  appear eri. 
dent  marks  of  the  transition  of  expansive  and  contracted 
umea. 

The  foregoing  experiments  arc  alt  well  known  to  phl> 
lophers,  and  afford  the  strongest  proofs  of  the  ondulatory 
propagation  of  electricity.  But  if  the  charge  of  the  bat- 
tery be  augmented  to  snch  a  degree  a^  to  volatilize  tbe 
iron,  and  the  experiment  be  so  contrived  as  that  the  va- 
pour may  be  caught  tipon  »  sheet  of  paper,  we  shall  faarfl 
a  complete  image  of  the  propagation  of  cicctrtcitjr,  in  Qi« 
clouds  described  upon  the  paper  by  the  alternate  trans. 
Kiona  from  expanaion  to  contraction.  The  tbiekoen 
evia 
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even  of  the  smoke,  and  its  colonr  change  bo  refcuUrly,  ^ 
fhat  we  any  call  i(  a.  coloured  portrait  of  the  oacilla.tory  n- 
expanriati  of  electricity.     From  the  constant  recurrence  'J'-J  by  '"g* 
of  the  phenomenon,  it  it  evident  (hat  thia  appearance  is 
not  sn  acctdeolal  effeict,  ft»r  let  the  experiment  be  niado 
with  tuiy  mefsl,  the  result  will  be  similar  without  excep- 
tion. Vail  Marum  has  in  numerous  and    lUilhCul  repre> 
aenttttionf  explained  (hie  eiperimeut,  which  may  save  us 
the  trouble  of  repetition.     The  reieulariiy  of  this  image 
Biay  be  seen  by  another  method,     if  electricity  acted  on 
the  metallic  thread  by  an  eipansivc  force  solely,  all  the 
clouds  of  the  vapour  would  be  parralld  and  straight ;  bat 
Rsnch  condnetor  acts  with  a  repulsive  force  on  the  near- 
est extremity  of  the  thread,  the  clouds  of  vapour  thrown  Van  Miruin'* 
to  the  two  eitrcmities  by  two  power*  which  cross  each  "P*'""*"*  •. 
other  perpendicularly,  follow  the  diagonal  of  thoMpokren  ^' 

or  rather,  aa  the  powers  are  constant  and  aDei|ital,  tbp  , 

clouds  represent  the  inai^e  of  a  curved  line,  whose  can. 
cavity  is  opposed  to  the  metallic  thread.  The  moro  dis- 
tant a  cloud  is  from  one  of  the  conductors,  the  Icis  will  it 
be  affected  by  the  repulsive  force  parallel  to  the  thread, 
and  the  nearer  will  its  position  approach  to  the  perpendi* 
eiitar  force  of  the  wire. 

In  (he  middle  of  (he  wire  exist!  a  perfect  eqaitibriun 
of  the  opposing  powers  ;  apid  consetiuently  the  [lOHtioaof 
the  shade  will  be  exactly  perpendicular  to  the  wire. 

The  foregoin);  appearances  will  iifti  be  obtained  if  the 
force  employed  to  evsporafe  it  be  too  strong  ;  but  cvsn 
fn  (his  case  the  figure  will  describe  a  xigiag,  at,  each  lecw 
tion  of  which,  indicalioni  of  the  above  order  may  be  dis- 
cerned. 

An  examination  of  the  electric   spark  will  afford  us     The  clcciru: 
anoiher  proof.     If  the  conductors,   between  which   the    'P^flt.'howi 
■park  appears,  be  pretty  close,  the  spark  is  ditfercnlly 
coloured  at  its  two  extremities,  being  red  en  one  side  and 
blue  on  the  other,  whilst  the  centre  is  while;  but  if  the 
I      conductors  be  placed  htrther  apart,  (he  spark  will  viry 
I     its  colour  as  ufl«a  at  it  makes  transitionB  from  positive  to 
I     tiei;atire. 

■         All  that  has  been  here  observed  of  electricity  b  equally  Undulaiio 
t     tpplicabteto  mafuetitm.     Th«  action  of  the  load-stone  f'~ 
I         Vol.  XV.— Oct.  18Q6.  Z  originates  li 
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originates  in  polarization,  and  like  electricity^  ooAniuiU 
cates  its  powers  with  an  nndulatory  motion.  One  lone 
of  polarity  must  acquire  its  maximum  of  expansion^ 
and  thus  gire  rise  to  another.  This  is  confirmed  by  ex» 
perienco  ;  for  in  magnetising  a  Tery  fine  steel  wire,  it  ac«* 
quires  the  alternate  poles  of  north  and  south,  in  its  whole 
length. 

To  understand  the  propagation  of  magnetism,  wemnft 
reflect  a  little  upon  its  production ;  and  examino  what 
ejQTect  is  produced  by  drawing  a  magnet  over  a  bar  of  - 
steel :  the  two  poles  are  impelled  forward,  so  that  thto 
part  which  was  4* 't  becomes — m;  like  a  wate  of  the 
sea,  whlcb  fills  up  a  furrow  before  it,  whilst  it  leaiM 
another  behind. 
AU  'the  opera-      This  mechanism  in  the  action  of  undblatory  propag^ 
***^^^°*^""  tion,  isdoubtle&s  goneial  in  all  the  operations  ofnatare; 
pagated.  but  it  is  very  difficult  to  shew  it.     It  has  long  ago  hem 

observed,  thai  t!.'.  compression  of  a  small  portion  of  air 
is  succeeded  by  its  expansion,  whereby  contignoiif  poiw& 
tions  must  be  compressed,  and  these,  by  expaadiag  at 
their  turn,  compress  others,  &c.  It  is  thus  that  tlie  com* 
mnnication  of  sound  through  the  air  has  been  acooontel 
for ;  but  this  mode  of  communication  has  not  yet  ban 
8«spected  to  take  place  through  solid  bodies, 
Chladai'tcrpc-  *I^c  majority  of  philosophers  oppose  the  discoTOry  a{ 
riments.  the  celebrated  Chladni*,  of  the  tremulous  motion  of  the 

particles  of  bodies  in  the  production  of  sound.  Bnt  no* 
thing  is  more  easy  to  demonstrate  both  from  the  natorcol 
the  thing,  and  by  experiments  the  necessity  and  the  exists 
ence  of  this  tremor.  We  need  not  much  insist  upon  the 
theory,  because  the  same  proofs*  which  are  adduced  to 
demonstrate  the  undulatory  communication  of  sonnd 
through  the  air,  may  be  applied  to  all  other  bodiea ;  bck 
sides  as  motion  cannot  be  communicated  withoatepipioy* 
ing  some  portion  of  time,  all  the  particles  cannot  be  simi* 
larly  aflected  at  the  same  moment. 
^  Eipernnent  This  is  manifested  in  the  following  experiment:  cofeif 
i^Sio^^  <Uio  of  th.e  extremities  of  a  steel  wire  with  powder  of  Ly, 
copodiam,  and  then  strike  it  with  a  sharp  andmodecatoly 

*  InfcrtedintheJoanuldePhyiiqiie,VoL47,p.|9qk 
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tW  powder  will  be  divided  into  small  heapt, 
'oKTiUajK  a  line,  the  length  or  the  wire;  those  nuareet 
tfc*  point  Einick  will  he  the  Urgeat,  the  others  will  gra. 
dulty  diminish  in  size  u  they  lie  further  off.  This  «x. 
pennant  may  be  made  in  a  still  more  simple  manner:  take 
stqiUM  of  glus  or  metal,  whose  edges  arc  quite  eveo, 

OOrer  Ihi-snrfacc  with  powder  of  lycopodiiim,  and  hold  it     ^_, 

*U  tii«  Angers  by  oppoEile  sides,  liaving  the  other  side!  wiih  a 
fvite  free.     If  one  of  the  free  sides  lie  strack  with  apiece  ?'■*"■ 
>f  wood,  the  powder  will  bo  immediately  thrown  into 
Hnn  parallel  to  the  direction  of  the  blow,  in  which  may 
bpobser*ed  many  elevslions  and  depression:).     But  il  the 
UOwbfl  given  wi'h  a  rough  board,  on  the  whole 'S'ent  of 
lb  edge,  the  powder  will  dL^t):i«e  itself  in  lines  parallel  to 
tlKrid-  struck.     The  lines  will  be  more  or  less  wbtj,  in 
preciseU  the  same  degree  as  the  side  struck  was  more  or 
lateren.     if  one  ofthc  surbecs  b<^  struck,  a  numberof  .', 
Iittitt  heaps  will  be  formed.     This  is  doubtless  the  resuM^ 
of  an  osctlUtorr  movement,  and  most  decidedly  of  a  pro. 
|Tenireuidan  uoduUtory  motion. 

Bat  U  tliE:  tablet  be  held  between  the  finger  and  thumb 
apoa  the  two  surfaces,  without  tou  ching  the  edges,  and  a 
blow  be  given  on  the  upper  surfaces,  not  only  heaps  aro 
fonaed  by  the  powder,  but  a  sound  is  emitted.  The  heaps 
receiTv  n  motion  which  obliges  them  to  reunite  at  the  ei> 
inmitf  and  they  nearly  assume  the  figure  described  by 
Chlidot.'  Pn-pare  the  whole  as  if  to  obtain  Iheligure  of 
CbtadBi,  using  lycopodium  instead  of  sand,  and  the  figure 
will  gndnally  apinar.  At  the  lirst  Wow  tlie  heaps  will  ^igamhrned 
he  lomed  like  small  knots,  ranged  about  the  points  where  by  lycopodiui 
(h«  hrgeetweterormed.  Let  ^BCZ>  (Fig.  3,  PI.  III.)  ""^ 
reprcsenl  the  tablet  struck  on  the  point  E;  the  heaps 
descrtbwlbys^, //',  gg\  &c.  will  be  formed:  ee  will 
be  formed  sooner  than  //',  and  //'  sooner  than  gg'. 
The  first  on  the  point  E,  and  on  all  the  line  E  E,  will 
be  drirrn  towards  E!  ;  hut  that  on  e  and  c  will  be  deter, 
mioed  \ty  two  powers  in  the  direction  EE  ot  ED  and 
JB  B,  it  will  then  describe  the  cu  rred  line  6  h'f  and  all 
dte  other  points  will  traverse  similar  lines. 

In  this  lyanner  the  curve  C  E'  D  will  be  described  ;  and 
•s  aU  the  other  squares  of  the  ta.bles  JE  C,  A  E  B^ 

A 
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J  E  Dj  wiJl  litxre  receited  osciUationA  at  the  uttc  ma« 
ment,  they  will  form  as  many  curFes^  altogether  ibrmixig 
a  kind  of  ctom  or  star.  It  is  to  be  obserted  that  the 
liaeB  at  rest  are  not  described  by  hes^  of  dust^  but  are 
rarreanded  by  them.  These  lines  cannot  be  described 
in  iht  ordinary  manner  by  the  scattered  sand,  because  it 
is  elastic,  and  its  particles  are  too  considerable  for  each 
one  to  continue  in  motion  until!  it  £nds  a  tranquil  aad 
appropriate  place.  If  two  grains  of  sand  be  throwa. 
upon  a  square  of  glass,  thrown  into  motion  by  means  of  ' 
a  bow,  the  experiment  will  confirm  what  has  been  just 
laid  down.  Consequently,  the  lines  of  powder  must  not 
be  confounded  with  the  lines  of  repose,  which  are  dea*» 
ininated  lines  of  knots.  '  The  fovder^  on  the  lemt  moiitm^ 
detaches  itself  from  the  lines  of  knots,  as  is  seen  is  the 
experiment ;  but  it  is  very  difficult  to  detach  it  from  the 
lines  of  sand.  Hence  we  may  suspect  that  the  undulatory 
morement  excites  a  degree  of  electricity^  which  is  donbt* 
less  n^gatiTe  in  the  lines  of  knots  and  positive  ia  thoie 
of  repose,  since  the  negatire  lycopodiam  is  attracted  by 
it.  It  is  probable  that  all  philosophen  are  acfnaiatedP 
with  what  Ritter  has  said  on  this  subject  in  Voigfi 
Magazine. 

■■■    '     *  "  ■  ' '  '     ' '  ■         ''' 

LECTURES  ON  SURGERY. 

Mr.  A.  CARLISLE,  F.R.S.  F.L.S.  and  Surgeon  to 
the  Westminster  Hospital,  intends  to  deliter  a  Course  of 
Lectures ou  the  Art  and  Practice  of  Surgery,  iii  all.tla 
Branches,  during  the  present  Season,  ~at  his  H<rase  taf 
Soho  Square. 

The  History  and  Treatment  of  the  Diseases  asi*  A*e« 
tions,  which  belong  to  the  FroTince  of  Suigery,  will  be 
fnliy  inrestigatod ;  the  several  Methods  of  Practice  ex-  ' 
amined,  and  accompanied  with  such  Observations  b3  the 
Lecturer's  Experience  may  furnish.  The  various  Chi. 
rurgical  Operations  will  be  demonstrated,  and  the  Ana*  ' 
tomy  of  the  Farts  explaiiTed,  together  wHh  the  Deria- 
tions,  Accidents,  and  Difficulties  which  occasionally  hap* 
pen,  and  the  Rules  to  be  observed  in  eachlnstanee. 

An  Introductory  Discourse,  (open  to  all  Students) 
comprising  the  Vlan  of  these  Lectures,  will  begiTen  om 
Monday,  October  13,  at  Seven  o'Clock  in  the  Evening. 
And  the  Lectures  will  be  continued  on  Mondays,  Wed- 
nesdays, and  Fridays,  at  the  same  Hour.— Tickets  for 
the  Course,  Three  Uuineas ;  perpetual,  Five  Guineas, 
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(Concluded  fioni  page  IJ9.) 

\.  0  prore  this  fact  in  anotlicr  manner,  1  again  variud  A  matiun  of 
the  uperiment,  by  placing  a  stratum  of  elhur  immttdi-  ^j^j„ll^ 
ately  upon  the  mercury.  The  particles  of  this  liqnttl  ap. 
pear  to  have  very  little  adhesion  lo  each  other  ;  for  wliieh 
reason  1  imagined  that  the  kind  of  film  that  would  be 
formed  at  its  surface,  must  have  very  little  force.  The 
tcsujbi  of  my  experiment  fully  confirmed  this  coiijecturi;. 

The  tery  smallest  sphoruk'S  of  mercury  which   I  Iet_apptin(B 
fall  through  this  liquid,  seldom  failed  to  miv  immt'dialcly  ifibrdnorc- 
with  the  mass  of  mercury  on  arriving  at  its  surface,  where  '"^d[Bg''bo^' 
they  entirely  disappeared ;  and  I  hare  never  succeeded  diea. 
in  causing  either  a  spherule  of  mercury,  or  the  smallest 
metallic  particle,  nor  any  other  body   of  grcalcr  specific 
gravity  than  ether,  to  swim  upon  its  surface. 
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Alcohol.  The  results  of  the  experiment  were  not  perceptibly  d 

fcrcnl  whenskohol  was  substitutud  in  the  place  or  etha 
The  evapora-  It  is  kaovntha.t  ether  ctaporates  Fcry  rapidly.  Isi 
tiaa  of  ether—  ^-^^  anoilipr  proof  that  Ihe  particks  of  this  liquid  adha 
to  each  other  with  much  less  force  than  those  of  water 
But  the  following  cxperimtnt  praves  this  fact  hi  adecisii 
iranner. 

EXPERIMENT  VII. 
itineompara-  Having  half  fill<^  a  small  cyltndricai  glaaswith,  t 
tluifoTwaief  '^"'"3''  I  placed  on  the  mercury  a  stratum  of  ether  fM 
■nd  ihcwi  IcM  line&  in  thickness,  and  blew  upon  the  ether  witb  a  pur  * 
"^"•"^  common  bellows. 

In  less  than  onv  minute  the  ether  had  disappeared. 

The  same  csperiment  being  made  with  water,  BOM 

siblc  quantity    of  this  fluid   hod   disappeared  in    ow 

minute. 

?M'n"idhe-        ^  ''^  objects  which  are  before  our  eyes  from  thcesrlia 

lion,  risei  by    periods  of  our  liffcs  seldom  employ  our  meditation, 

ibGwiadi  not  often  our  attention.     We  see,  without  surprise,  ia 

mense  masses  of  dust  raised  by  the  winds  and  carried  I 

great  distances ;  and  at  the  same  lime  we  know  that  c*f^ 

particle  of  this  powder  is  really  a  stone,  almost  three  ti  ~ 

Bs  heavy  as  water,  and  uf  a  size  so  cohsiderable,   (bat  I 

form  may  be  perfectly  seen  by  means  of  a  good  i 

r  scope. 

I  And  we  sec  also,  without  surprise,  that  water, 

I  is  much  lighter  than  dust,  and  is  composed  of  partidei' 

comparably  smaller,  is  not  carried  off  by  the  winds  in  I 
same  manner. 
— hutthoieor  In  order  to  convince  ourselves  that  the  p&rtieloi^ 
wMer  do  not.  vaiix  do  strongly  adhere  to  each  other,  and  fhfct  tb^j 
quire  to  be  so  in  order  to  prevent  the  grpatestconftislrf 
the  universe,  we  need  only  figure  to  ourselves  the  ii 
table  consequences  that  would  result  from  the  want' 
such  uu  adhesion. 
'dh"^  '' h  ""'  ^''^  particles  of  water  would  be  raised  and  carried  i 
voa'i'iltx^  by  th.'  winds  with  infinitely  more  faciiiry  than  th 
more  railly  and  lightest  dust.  Every  fctrong  breeie  setting  inlronill 
than  dust.  Q^^^  ^^jj,^  ^^.j^g  ^j(^  jj  ^  g^^j  inundation.      Nar 

tlon  would  be  impossible,  and  the  bunks  of  all  the  s 
lakes,  and  large  rivers  would  bo  uninliabilable. 


The  adbesion  of  the  particles  of  water  to  each  other  ii 
tiie  causeof  the  preservation  or  that  liquid  in  masses.  It 
torers  the  surface  with  a  very  strong  pellicle,i  which  Ab. 
tends  and  prevents  it  from  hHiig  dispersed  hj  the  winds. 
Without  this  adhesion,  water  would  be  more  volatile 
than  ether,  and  more  fugitive  than  dust. 

But  the  adhesion  is  also  the  cauiie  of  other  phenomena, 
irhich  arc  of  the  greatest  importance  in  the  pheDumeiUi 
of  nature. 

The  Tiscidity  which  results  from  Ihc  mntual  ailhesion  of  Hence  all  bo- 
the  panicles  of  water  renders  this  !!uid  proper  to  hold '''" '"^y^''5 
,  ill  kinds  ofbodies  in  solution  ;  as  well  ihc  most  hya'y  as  «»[„. 
the  lightest;  provided  always  tSat  they  be   reduced  to 
Tery  minute  particles. 

I  havefotjnd  by  a  calculation,  foitnded  on  facts  which  CilcuIaiionoT 
appear  to  rne  to  be  decisive,  that  a  solid  spherule  of  pure       "  ""■ 
gold,  of  the  diameter  of  one  300,000th  of  an  tnch,  would 
.  be  suspended  in  watur  by  the  effect ofits  tiscidity;  erm 
,  Aoughthis  small  body  should  be  completidy  welted  ami 
.  inbmei^edin  a  tranquil  mass  of  the  fluid  *. 

Thfe  viscidity,  or  want  of  perfect  fluidity,  which  causes  The  nutriment 
hto  hold  every  kind  of  substance  in  solution,  renders  it     .P.""' "°" 
eminently  proper  to  become  the  vehicle  of  nourishment  to  conveyed. 
plants  and  animals ;  and  we  accordingly  see,    that  it  is 
delusively  employed  in  this  oflicc. 

If  the  adhesion  of  the  particles  of  water  to  each  other 
were  to  cease,  and  the  fluidity  of  this  body  were  to  be-' 
come  pcrfeclj  every  living  being  would  perish  by  iita- 
bition. 

EMay  I  be  permitted  to  remark  the  simplicity  of  th* 
means  employed  by  Nature  in  all  her  operations — May 
I  ba  permiUcd  to  express  my  profound  admimliun  and 
adoration  ol'  the  Author  of  so  many  wonders  1 

■  FrigmcDti  of  gold  leaf,  whieh  ate  aboul  DDt-lSo/300lb  of  an 
)iiderablc  vdocil]^   Thi*,- 


Inch  Illicit,  fubiide 

however,  daei  net  invaliilacc  the  argument  in  the  tt 


Ahridgfid  Extracts  relating  to  the  meam  used  to  rtdan 
the  Ttefg/U  of  JJorife  Jockiet  and  Ihit  methodt  of  jT/ona 
in^  fhrses,  so  as  to  augmtnt  their  Slrengtk,  IVmd. 
and  Sfteed.  From  Sir  John  Si«tn,Am*s  Pnmphiet  at 
Athletic  Excrciitjs. 

&IR  Charles  B.inbury  (ransmiltcd  a  letter  from  W.^ 

Rick  word,  Esq.   wlin  afUT  iiKriiliuniiig  som<?  or  ihi 

catties  of  collecting  information  from  many  of  theperson^ 

of  tke  class  who  practise  the  arts  iii  question. 

lo  give  the  following  obicrrations,  p.  65. 

Pliyiic   is  not       "  Physic  of  no  kind  is  used  now,  so  commoi 

much  uKd  ill  (q  (^^  either  in  wasting  men  to  ride,  or  in  training  them  to 

orhottct  pugilistic  engagements,  or  eitniordiuary  muscular  eser* 

dons  of  any  kind.     The  number  of  questions  put  by  thi^ 

anthor  might  be  compressed  into  a  very  few  ;  like  sonu 

uoning  and  capitulating  commanders  of  armed  men,  touty 

I  of  the  articles  are  said  to  be  answered  in  the  foregoing, 

rinafttiD,   .      number  so  aad  so,  a^  the  numerous  questions*^  (made  nw 

'*'    '"  "       of  in  this  pamphlet)  arc  (in  a  great  degree)  by  the  foU 

lowing  general  observations,    'i'hc  good  effects  of  air,  ex^, 

erciae,  and  aliment,  to  animal  bodies,  to  the  attainmentof 

Fecdiag  not  health,  is  tolei'ably  well  known.     No  general  rule  ca^ 

"l^j."',  ^'^y  be  laid  down  as  to  the  mode  of  feeding;  the  quantity  of 

exercise,  or  the  time  required,  to  bring  either  man  oi 

horse  to  perform  Ihe  utmost  he  is  capable  of  doing  :  the 

conformation,  and  idiosyncrasy  of  the  body  of  each  ani. 

mal,  the  trainer  should  make  himself  acquainted  with; 

men  and  horses  differ  in  constitutions,  as  in  dispositions. 

The  great  art  amongst  trainers  is,  or  skoiiid  be,  to  disco- 

fcr  what  quantity  of  exorcise,  &c.  a  horse  will  take  lo 

bring  him  to,  and  keep  him  at  his  best.     As  to  physic,  it 

is  my  opinion,  that  It  is  much  too  generally  in  use  amongst 

racing  horses  in  particular  i  bnt,  upon  that  subject,   I 

hare  more  to  say  than  is  convenient  for  me  to  advance  *t 

Eierciic,  ait  present.     More  depends,  far  more,  on  exercise  than  is 

^^orough   generally  believed,  eren  at  this  period,  though  the  benefit 

quired  liy         >$  pretty  well  known  and  admitted  ;  yet,   by  no  means 

'  See  our  Journal. 

sufGciently ; 
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■ufficicnfly  ;  pure  air,  jiropcr  exercise,  gooil  oats  and 
Bay,  wilh  thorough  groomiug,  nould  bring  horses  to  the 
Starling  [lost.  Tar  better  able  and  iu  cundition  for  running 
than  thity  usually  artibraufclil,  in  consequence  of  the  too 
tommon  use  of  physic,  and  ihi;  quantity  given  at  each 
dose.  I  am  persuaded  that  alterative  medirinc  would  an- 
Iwer  a  better  purpose  than  stronger  physic,  in  most  cases, 
where,  even  it  'm  evhibited  Judiciously  ;  I  do  not  say,  that 
phytic  b  at  no  time  proper,  there  are  situations,  when  it 
is  highly  necessary  ;  but  1  coiiti-nd  against  the  frequency 
of  its  exhibition,  and  the  quantity  exhibited  ;  I  do  so, 
thoroughly  convinced  of  its  laying  the  foundation  of  some 
diseases,  and  reiidi- ring  the  animal  incapableof  contending 
against  any  other,  with  which  he  might  unfortunately 
be  attacked.  As  to  the  food  used  in  the  training  ufmen,  Food  tor  train- 
I  should  consider  that  which  affords  the  most  nutriment, '"S"""- 
occupying  the  least  space,  and  digesting  easy,  to  be  the 
most  proper,  and  likely  to  give  the  greatest  assistance  to 
the  other  requisites,  in  training  them  to  perform  any  feats 
requiring  extraordinary  exertion  of  the  muscular  system; 
this  attended  to,  with  the  benefit  of  free  resjiiration 
(without  which,  nothing  great  can  be  performed,  cither 
by  man,  horse,  or  other  animal)  will  admit  of  astonishing 
and  wonderful  powers  and  strength,  either  in  wrestling, 
pugilism,  walking,  running,  &c.  &c. 

'*  As  far  as  relates  to  strength  and  wind,  the  foregoing  Fowl*, 
observations  apply  to  fowl,  as  well  as  other  animals. 
Fighting  of  all  kinds  I  am  an  enemy  to ;  cocking  I  never 
see,  nor  do  1  like  to  bear  of  it.  The  foregoing  observa- 
tions  are  hastily  written,  but  rest  on  the  best  fouuda- 
tion." 

Mr.  Sandevir,  an  eminent  surgeon  at  Newmarket,  re- 
turned in  substance,  the  following  information  to  Sir  John 
Sinclair. 

The  training  of  jockies  of  high  repute  is  continued  or  partieuUr  m- 
kept  up,  more  or  less,  from  about  three  weeks  before  ^""l"!  "^  ''^ 
Easter  to  the  end  of  October,  which  isaboul  eight  months:  wkirhSocltiet 
but  a  week  or  ten  days  are  quite  sufficient  for  a  rider  to  arc  reduced  in 
red  uce  himself  from  his  natural  weight  to  a  stone  and  a  ^"^^f;  ^[^ 
half  below  if.  They  breakfast  very  sparingly  on  bread  ing  little  food 
tnd  butter,  with  tea;  dinner,  fish,  or  else  pudding  with  "^  •''"T  =*" 
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rerjr  little  meat ;  wine  diluted  witb  twice  i Is  measure 
irator  is  their  drink  :  lea  inlhu  afternoon  with  little  or: 
bread  uid  butter,  and  no  suppcj-.     It  appears  that 
oenceis  their  principal  object. 

As  to  their  exercise,  they  load  themselTcs  with  cloUii 

that  is,  G?e  oi  six  waistcoats,  two  coats,  and  as  many  p 

ofbrecches  ;  in  which  dress  they  take  a  severe  walk 

fifteen  or  sixteen  miles  after  breakfast.     On  their  rctany 

they  change  their  clothes  for  dry,  and  some  who  are 

fatigued,  will  lay  down  for  an  hour  before  dinner. 

severs  escrcisc  is  taken  after  dinner ;  but   the   day   i 

passed  as  they  please.     They  generally  go  to  bed  at  eight 

or  nine,  and  rise  about  six  or  seven.  . 

Those  who  are  unwilling  to  take  excessive  exerdse- 

haicrccourse  to  purgative  medicine;  which  usually  con* 

siits  of  two  ounces  of  Glaubiir's  salts. 

Thiitmtmcnt      Mr.  Sandevir  is  positive  in  recommending  a  similw^ 

Kcommendcd   procggs  for  reducing  corpulency  in  cither  sex,  as  from 

Icncy.  experience   he  perceives  that  the  constitution  does  not 

appear  to  be  injured  by  it :  but  he  is  apprehensive  tha( 

very  few  indeed  could  be  preraileJ  upon  tu  .submit  to  such 

severe  discipline,   unless  he  had  been  early  inured  ta 

"•  i 

Eitreme  nut  This  gentleman  mentions  as  an  additional  fact,  that 
duetbtf"  '''  '^°*"'  '^'■"'">  ^^^'^  "''«'■  t<*  '^'^  Prince  of  Wales,  beinf 
desired  to  reduce  himself  as  much  as  he  possibly  coold^ 
for  a  parljcular  purpose,  abstained  from  animal  and  even 
from  farinaceous  food  for  eight  succeeding  days,  and  cm 
only  a  piece  of  apple  now  and  then.  He  was  not  iojnre^ 
by  it  at  the  time,  and  is  now  in  good  health.  The  writa^ 
also  adds  that  Dennis  Fitzpatric,  a  person  at  this  tiroa  COJ^ 
tinually  employed  as  a  rider,  declares  that  he  is  less  fi 
tigued  by  riding,  and  has  more  strength  to  contend  «itl| 
a  determined  horse  in  a  severe  race,  when  moderately  rvg 
duced,  than  when  allowed  to  live  as  he  pleased,  ^ikoa^ 
he  never  weighs  more  than  nine  slouc,  and  frequently  ha| 
reduced  himself  to  seven  stone  seven  pounds 

Another  person  answered  the  ((uencs  to  the  following 

effect. 

Aoother  ac-      Jockies  are  trained  and  reduced  by  abstinence  and  be 

eoum  of  jock-  sweating,  in  consequence  of  additional  cloathing  and  lone 

"'  ^'  continsea 
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and  good 
□dcr  con- 
-  the 


I  continued  walking.  Neither  their  health  nor  their 
J  itrength  arc  imjiaired  unless  these  practices  arc  carried  to 
excess.  When  much  reduced  they  arc  pccTtsh  and  irrita- 
He,  bat  perhaps  not  less  courageous  than  usual.  Many 
of  them  are  naturally  lean,  but  sojne  recover  their  weight 
Tfery  rapidly  when  the  course  of  training  b  left  off.  Nei- 
ther their  health,  nor  their  continuance  of  life  appear  to 
be  affected  by  (his  practice. 

'  Mr.  Robson,  an  eminent  trainer  at  Newmarket,  gare 
fn  substance  the  following  information  respecting  race 
oorses. 

The  perfection  of  a  race  horse  consists  in  his  wind,     Method  of 
Ivhich  is  innate  in  their  breed,  and  degenerates  when  J"^"" 
mixed  or  crossed  with  other  horses.     It  is  observed  some-  eours 
ea  that  the  other  species  of  horses  go  nearly  or  quite  as     ''''' 
^t  as  the  slower  kind  of  race  horse,  but  they  very  soon       ^^ 
tire  for  want  of  wind,  whilst  the  running  horse  has  the 
Jteculiar  merit,  from  his  wind,  of  bearing  fatigue  so  much  Eicn 
better  than  any  other  breed  of  horses.     The   perfection  ''""' 
depends  on  their  parentage  and  on  the  female  most.     The  [',;^^j 
foal  must  have  corn  during  its  rearing,  otherwise  it  will 
not  grow  in  proportion,  but  grow  lean  in   the  haunches. 
Different  individuals  of  the  same  family  will  greatly  differ 
In  their  natural  constitution.     Good  size,  with  strength 
Ind  symmetry  of  form,  are  essential  to  the  running  horse  ; 
but  the  most  essential  qualilies  are  activity  in  speed,  and 
jgood  wind.     With  regard  to  form,  he  should  be  broad^ 
deep,  and  have  great  declivity  in  his  shoulders,  his  thighs 
let  down  very  low,  the  hocks  stand  far  behind  and  from 
bim,  thence  down  wards  to  the  next  joint,  short,  &c.  targe 
%ooes  are  preferred.     Each  sex  is  alike  for  speed,  but  the 
horse  bears  fatigue  better.     The  foal  is  kept  in  grass  fields 
in  the  slate  of  nature  till  broke,  and  well  fed  with  corn,  aa 
will  eat  it,  and  with  hay  where  grass  is  scarce.     The 
training  is  began  at  two  years  and  a  half.     Soft  meal  is  a 
cooling  food,  but  laxative  and  injurious  when  horses  are 
U  hurrying  work. 

Race  horses  are  purged  two  or  three  times  a  year  ;  each  phyi 
course,  perhaps  three  doses  preparatory  to  their  getting  <"■ 
their  training  exercise.     Mild  physic  which  has  no  ten.       * 
(lenry  to  weaken,  \s  made  use  of.  (I  suppose  this  to  mean 
a  moderate 


Mr.  Holcroft' 
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a  moderate  dose).  Oals  are  the  most  esteemed  protcnda 
for  horiies ;  and  of  these  they  have  three  feeds  daily  ^  of  ■ 
miieh  as  they  can  cat  with  ajipctitc.  Their  drink  b  sot 
water  at  kast  twice  a  day,  always  cold,  e^cc|it  durii^ 
physic  or  illness.  Their  skins  arc  kept  perfectly  clea^ 
when  in  the  stable,  Iiy  friction  with  the  brush  and  eurry^ 
comb,  whiuh  clean  and  brace  the  skio  and  muscles.  It  i| 
necessary  to  health  and  strength  thai  they  should  In 
sweated,  and  this  is  done  by  putting  on  a  few  extn 
clothes  and  cantering  them  five  or  sii  miles  according  tg 
their  age  and  other  circumstances.  They  arc  eierci&ai 
twice  a  day  ;  a  mile  or  so  in  a  gallop  before  they  tftki 
water ;  and  afterwards  ashort  or  long  canter,  as  circuioi 
stances  and  their  constitution  require.     The  training  i| 

iplett-d  by  good  ketp  and  a  proper   proporti 
work,  which  enables  them  to  bear  fatigue.     This  is  kept 
up  for  two  or  three  months  only,  and  olTects  no  more  i 
a  temporary  change  in  the  animal.     Running  horses 
tainly  lite  as  long  as  others  ;  they  are  not  sooner  woni 
out  by  the  treatment  they  undergo,  but  on  the  coatrarj 
they  bear  fatigue  much  belter  than  other  horses. 
I      Mr.  Uolcroft's  observations  in  the  same  treatise,  neu< 


thcu  treatmcat '^''^ii^"'^  writer  lived  at  Newmarket,  il 


incide  with  those  of  Mr.  Robson.  This  celebrated 
luth,  nndef 
John  Watson,  the  groom,  who  was  employed  in  tlietwo* 
fold  otTice  of  Iraioin)^  the  horses  and  riding  them.  John 
Watson  died  at  a  very  advanced  age.  1  quote  Mr.  Uol- 
croft's words,  page  77. 
They  ur  pur-  "  When  the  racing  season  is  over,  these  horses  hare  moil 
gd  and  ejer-  ^f  tixem  green  meat  for  some  time,  and  repose  from  their 
severe  esircise  ;  their  high  spirit  and  rices  soon  begin  t» 
shew  themselves,  much  to  the  terror  of  timid  boyt. 
Hating  fed  grossly  for  a  time,  they  are  regularly  purged^ 
I  forget  how  often,  but  1  believe  every  other  day,  for 
three  doses;  and  that  these  purgations  arc  repeated,  at 
intervals,  three  times.  They  then  grailually  begin  to  in* 
crease  their  exercise,  so  that,  early  in  the  spring,  they  r^ 
main  out  of  the  stable  about  eight  hours  in  four-ancU 
twenty,  and  take  what  arc  called  four  brushing  gallops, 
two  in  the  morning''s exercise  and  two  in  the  afternoon's; 
a  brushing  gallop  means  a  gallop  of  nearly  a  mile,  begin- 
ning 

, J 
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'  ningattt  moderafe  rafe,  incrpasing,  and  t-nding  full  spMd. 

,  Ttie^  are  stinted  in  their  water  ;  tlit;  horse  that  bta»«  thr  siinud 
luirdest,  the  mast ;  their  haj-  and  oalu  are  of  the  best  iiiia.  **'fr' 
tity;  the  hay  is  loni;  ih  the  stalk,  and  the  seed  shaken 
out ;  the  oats  are  thrashed  in  a  sack,  and  winnowed,  and 
every  care  is  taken  to  keep  ttio  huraes  from  ehalTand  tm- 
-purityofererykind.     After  feeding,  their  heads  are  muB- 
Bled.     They  are  not  allowed  abore  sii  hours  in  the  night; 
for  they  are  sapped  u]]  at  ninr,  and  out  again  at  three  in 
the  morning  ;  butthey  have  the  intervening  hours  in  the 
day,  helween  theirmorning  and  evening  exercise.     When 
they  become  wet,  from  the  accidents  of  weather,  or  other 
things,  they  arccarefLtlly  rubbed  till  dry.     Each  horse     m«|,oiI  of 
has  a  bf>y  for  the  perfbrmanee  of  all  these  pitrticulars  j  jvmtint;. 
they  are  occasionally  sweated,  I  forgot  how  often  ;  that 
is,  they  are  heavily  clothed,  gallojicJ  nearly   full  speed 
for  four  miles,  relieted  from  their  violent   perspiration, 
irst  by  wooden  scrapers,  then  by  rubbing  them  till  they 
arc  perfectly  dry,  and  aftr r  a  little  gentle  exercise,  arc 
-taken  home. 

I  have  spoken  to  the  best  of  my  memory  of  things  that 
happened  at  least  six-and-forty  yeara  ago,  and  concerning 
which,  when  I  quitted  Newmarket,  I  never  imagined  t 
should  be  more  questioned.  The  skins  of  the  horses  arc 
kept  perfectly  and  peculiarly  clean;  severe  perspiration  Thev 
isthoughl  absolutely  necessary.  I  see  no  reason  to  sup-''***" 
pose  that  their  lives  areshortened;  some  of  them  live  to 
a  great  age.     Eclipse,  I  think,  died  above  thirty. 


Ilf. 

Second  LelUrJrom  R.  B.  on  the  Dcvdopemenl  of  Intel, 
tect  and  Moral  Conduct  in  an  Infant,  during  the  earlient 
part  of  her  Eristcnce ;  being  ^.included  at  the  fourth 
Month  of  her  Age. 

To  Mr.  NicnoLsoM. 


A  thank  you  for  inserting  my  paper  on  the  Progress  of 

Intellect  in  an  Infant,  and  hare  now  the  pleasure  of  send. 

Vot.  XV.— Nov.  1808.  B  b  ing 


i 
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Ing  you  the  remainder  of  my  notes  on  the  same  indiTidaAL 
Continuation  ^.s  I  ha? c  made  it  a  particular  point  to  keep  close  to  what 
•fthe  progress  ^^^^*^"^^^y  writreii  at  the  time,  instead  of  trusting  to 
of  an  infant    any  thing  my  memory  might  nov  suggest,   you  nvill  find 
^Yiold^^*     some  repetitions  and  perhaps  defects  oAstyle,  which  that 
resolution  has  prevented  nie  from  amending.     The  dates 
continue  to  express  the  age  of   the  child,   whose   pro* 
gress  from  one  day  to  another  became  less  marked,   in 
proportion  as  her  stores  of  knowledge  and  ac€|uirenient 
became  greater  wlien  compared  with  the  improvement  of 
any  short  interval  of  time. 
X5th  day  of  her      Fifteenth  day  of  her  age.     The  infant  decidedly  knows 
i^'    ^^^*    her  mother  when  near  her ;  but  doubtfully  if  distant*  She 
aahortdistancc  ^^^  ^^°S  known  her  when  in  her  arms.     Her  acuteness  of 
observation  and  the  use  of  her  hands  improve,  though 
slowly.     She  grows  very  fat  and  is  indolent,  probably 
from  the  constitutional  habits  of  her  age  and  growth,  and 
perhaps  from  the  less  lively  impression  of  surroundiag 
objects  to  which  she  is  now  accustomed.     I  think  ske 
still  shows  me  a  marked  preference  of  intelligent  atten- 
tion.    This  morning  her  mother  was  talking  to  her,  and 
id  It  a-  upon  her  giving  some  striking  signs  of  pleasure,  her  mo- 


ware  of  the  luc  ^h^y  called  to  me  ^'  do  look  at  her/'— the  infant  instantly 
of  laoniaffe.  , 

turned  her  head  from  her  mother  to  me,  and  appeared 

highly  pleased  at  my  coming  tu  lier.     This  could  scarcely 
be  casual :  if  it  was  not,  she  niusi  have  made  considerable 
progress  in  the  knowledge  of  the  shortest  and  most  fre- 
quent sentences  used  respecting  her,  of  which  ^^  do  look 
at  her,"  is  certainly  one  of  the  most  frequent. 
X9th.  Diverted      Nineteenth  day.     She  is  highly  interested  and  diverted 
by  other  chil-  ^^  j^^j.  brothers  and  sisters,  who  arc  running  about  the 
room  and  occasionally  take  notice  of  her. 
13d.    Endea-      Twenty-third  day.     The  infant  is  very  desirous  of  arti- 
vountoarticu-  guiating,  and  makes  many  ellorts,  by  varying  the  form  of 
the  mouth  and  position  of  the  tongue.     When  she  suc- 
ceeds in  producing  the  resemblance  of  a  word  or  syllable 
she  is  much  pleased  and  shews  her  satisfaction  hy  motions 
of  the  legs  and  arms.     She  never  makes  this  effort  but 
when  engaged  and  attentive  to  some  person  who  speaks 
to  her,  and  whose  approbation  she  seems  to  court  by  an 
endeavour  at  imitation. 

1  Twenty 
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Twenty-sixth  clay.      She  can   withoiil  Bnv  difficulty      i«ili  d-y- 

'  '  .     ■  ..         More  pcrffCI 


latter  many  Toluntary  simple  sound;*  at  i>!casurc,     'Ieri„jj|.^.J^(j 


r  -VRiils  being  now  more  nunicrons  and  hnbitual,  she  belrHV) 
L  more  impatience  tliaii  formerly,  at  priTalions  or  incon- 
I  Teniences.  This  impatience  appears  to  b? grounded  iipun 
j  a  moral  deduction  that  she  has  a  claim  or  right  to  be  tn- 
dnlged. 

It  is  to  be  observed  that  her  health,  appetite  and  sleep 
have  hitherto  been  perfect,  and  she  lias  become  lunch 
fatter  than  at  the  earlier  part  of  her  life. 

She  was  bapli/i-d  throe  days  ago,  and  of  course  docs  — knowi  that 
naly.l  V.o»l,.r  o.n„.m,;  b«.  .h,  b..  l™g  t"™"  £'„™'tc'S 
Che  word  "child,"  as  denoting  herself. 

Sixth  week  elapsed.     Theintant  very  decidedly  knows     fith  w«fc. 
(hat  the  word  "  mama"  denotes  her  mother,  which  word  ^^'J^r  jnd°v^ 
filcaseshermnrc  than  any  other,eicept  tile  word  "  child,"  rjoui  oiLer 
She  knows  her  own  name  and  attends  when  called  by  it.  woidt. 
ConTersation  fixes  her  notice,  even  though  not  addressed 
to  herself ;  and  she  can  utter  many  sounds  without  hcsi- 
tatioii  or  efl'OTt,  in  the  imitation  of  conversing  or  answcr- 
ini;,  Tcry  ditferently  from  her  manner  a  few  days  »go. 

Serfnlh  week.  Her  preference,  directed  to  her  mother,  jihwcek. 
myself,  and  other  farouriles,  are  non-  expressed  in  a  va- 
riety of  ways.  Shu  holds  out  her  arms  and  leans  beyond 
the  equilibrinin,  in  order  to  prevail  on  ns  to  lake  her  from 
her  maid,  at  the  same  time'  that  her  looks  and  Toiee  are 
perfectly  tntelli^ibl'.' and  expressive. 

Ninth  week  elapsed,     C is  now  more  pleased  to     5th  wcet 

listen  to  distinct  general  conTersation,  than  to  common  Aiicnds  to  ge- 
phraies  addressed  to  hcrsell'.    1  suppose  this  preference  to  ^j^^^ 
artsechiellyfromthcgreater  variety  of  tones  und  articulate 
sounds  which  are  new  to  her,  and  perhaps  from  the  in- 
terest shemay  take  in  the  cuncumilant  action  of  the 
speakers.     Her  general  habits  and  use  of  the  eyea  have 
f^radnally  improved  in  accuraC)  and  minuteness.     She  has —can  tuppoit 
nearly,  but  not  perfectly,  »  command  of  the  vertical  po-  jhe  htad  and 
sitiOR  ofthe  head  ;  and  turns  to  the  place  whence  a  voice  j™™*^"),  ,^ 
addresEed  to  herself,  proceeds.     But  she  does  not  always  muMTci  oq  tt« 
perform  this  last  action  with  certainty  and  precision.     In  "" 
the  use  of  her  hands  she  gradually  Improves  ;   and  pai'tii'u- 
larly  exerts  this  action  in  feeling  or  pinching  the  bre:ist 
Bb  2  while 
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Ums  thehaadt  while  sacking.     There  is  yet,  however,  veiy  little  fiO&# 

ncct^n*  wi^  nection  between  the  hand  and  the  eye.     While  she  U  ftt 

the  eyes.  the  breast,  contemplating  her  mother's  face,  sheoccaiiooal- 

ly  stretches  forth  hcT  arms  and  is  delighted  if  her  mother 

will  lean  forward  and  kiss  her  hand,     llcr  smile,  which 

originally  seemed  to  denote  simple  pleasure,  Ls  now  more 

Pletted  with  expressive  and  intelligent.     She  laughs  at  being  mocked 

tnckiandmoc-  ^^  suddenly  deprived  of  the  breast ;  and  waits  with  some 

eagerness  for  a  repetition   of  the  trick.    The  aurse*s 

practice  of  covering  the  child's  face  with  her  pin^cloth, 

and  then  suddenly  plucking  it  off  atfords  her  diversion. 

Very  attentive  Keys  rattled  before  her,  or  a  nos^ay  held  near  her,  are 

toher^ut  does  ^*®^^  ^*^^  eager  attention  and  prominence  of  the  month; 

not  try  to  take  at  the  same  time  that  she  grasps  her  own  clothes,  but  does 

^^*^^  not  attempt  to  apply  the  hand  to  the  object  of  attention* 

She  has  a  very  marked  fondness  for  her  mother,  and 

shews  it,  occasionally,  by  applying  her  mouth,  ojicned 

very  wide,  against  her  mother's  check,  making  at  the 

same  time,  a  gentle  noise  expressive  of  affection. 

zoth  week.       Tenth  week.     Though  her  improvement  in  connecting 

No  attempt  to  the  action  of  the  hands  with  the  sense  of  sight  is  very  evi- 
•eize  viuble       ,     .  .     ,  ^     ,.,,.*. ,  .   .T 

objects.  ^^^^  ^  "^'  manner  of  taking  hold  of  her  own  clothes  or 

her    mother's   neck-handkerchief,   yet  she  makes     no 

attempt  to  seize  any  thing,  in  consequence  of  first  seeing 

it. 

Peculiarity  in      Hogarth  in  his  ^^  Analysis'*  of  beauty  mentions  as  one 

the  infant  face;  of  the  characters  of  the  infant  face,  that  the  iris  or  coloured 

^^^  ^  ^'  circle  of  the  eye,  being  nearly  of  the  same  size  in  all  ages, 
bears  a  greater  proportion  than  usual  to  the  size  of  the 
face  in  young  subjects.  But  there  is  another  more  strik- 
ing and  very  general  difference,  in  this  infant,  the  bony 
edge  which  supports  the  eye-brow,  beini;  naturally  low, 
the  upper  eye-lid  at  first  covered  part  of  the  iris  as  it  docs 

•-another  still  in  many  adults ;  but  when  the  face  became  full  and  pro. 

inorc  remark-  minent,  as  is  the  case  with  thriving  children,  the  lower 

eyelid,  being  pressed  upwards,   covered  more  of  the  iris, 

than  the  upper.     This  effect  is  common  with  infants,  but 

is,  I  think,  never  seen  at  a  more  advanced  age. 

zith  week.        letter  end  of  the  eleventh  week.     The  attachment  of 

Attempts  to  C to  her  mother  seems  to  increase.     She  laments  or 

•wo-bysound   ^^"*^  when  the  servant  carries  her  away.    Her  attempti 

to 
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t«  ipeak  iinpro»e  in  manner  and  prccisiuu  <if  annrerinj 

whm  spoken  to,  which  »hcdoe^  by  a  sound  sometimes  of 

pleasure  and    suiBi'times   of  nicro  aiisent   or  atlmlioji. 

Thcso  sounds  iia-idiTably  resemble  those  of  a  monkey 

-wc  had  Home  jt-ars  ago,  wbidi  vas  hablluUcd  to  reply    — reiembling 

to  kind  lan^uu^i:.     ilci  mother,  as  well  as  myself,  thinks  ^^oy'i.jy'J^' 

I    C 's  ))oiter  of  mind  and  oliscrvaliou  are  al  this  time 

F    touch  superior  to  that  of  [.hi;  monkey  ;  but  her  education. 
Of  quantity  of  acquired  habits,  less. 

C refused  to  go  from  Uer  mother  to  her  eldest     spinnfng »    • 

sister,  but  readily  left  her  to  come  tome.  She  knows  (HcccofiDQiiey. 
Th;-n  her  maid,  (hnugh  absent,  i«  called  ia  take  her. 
The  amusement  of  spinning  a  half  crown  on  the  table  di. 
TcrtB  her  iiiucli,  but  Kbe  makes  iio  uttempi  to  seize  it.  If 
howerer  it  liap[)ens  to  toucli  her  hand,  she  is  greatly  en- 
tertained, and  seems  to  have  a  notion  of  possessing  it. 

Tweifih  week,  or  age  nearly  three  moDtlif.    The  rariety     tith  week. 

of  tunes  and  what  may  be  called  words  which  C can    '^•'1'"  hcrtelf 

now  command,  are  eutlicient  to  make  herself  perfectly  ttaod. 
ander^lood,  as  to  pleasure  or  pain  or  (he  mental  aOecttons, 
without  crying;  and  she  certainly  understands  quite 
enough  of  lani;uage  to  apprehend  all  th.tt  her  wants  and 
potvers  require  'o  be  communicated.  She  does  not  yet 
atlem|it  to  seize  uny  object,  with  ber  band  under  direction 

liud  of  thirteenth  week.     C having  been  ill  with  a     ,„),  ,,„^, 

complitinl  in  the  bowels,  has  shewn  the  most  ciarkeJ  par.    la  illncw  ihe 

fialify  for  me  ;  so  ss  to  quit  the  breast  to  come  to  me,  ^^  fMhta»  ** 

when  I  appear.     1  ilnnk  thiit  arose  Irum  an  habitual  con- 

licfjon  that  I,  as  the  adviser  and  director  of  the  family, 

could  do  Iter  good*.     It  is  probable  also  that  my  greater 

personal  strength  and  ability  to  walk  about  uiih  her  and 

also  the  facilily  with  which  she  and  I  understand  each 

other,  might  atford  strong  motives  of  prefiivenee,  by  giving 

ber  that  ajuusement  which  beguiles  pain. 

She  has  often  and  long  ago  been  carried  to  a  looking  shtknowithai 
glass,  which  amuses  her.    From  various  facts  1  am  coo.  a  loukia|  glui 

nc*U«cbiBeBl  mdconviciion  fut  alwup  been  inaai> 
I  fet  in  thf  illacH  oi  her  wd  mj  other  cbUdics  ai  lucr  pe- 
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^owt  laafei  Ttnced  she  at  present  knows  that  tbe  figures  are  not  tMl^ 

^*  persons,  but  represent  herself  and  others. 

Three  months     End  of  the  fifteenth  week,  or  age  exactly  three  calendar' 

^kS^Qf^K^  months.     Yesterday  C ,  who  has  been  astidvoiulj 

hand  with  tbe  watched  for  that  purpose,  did  not  move  her  hand  to  tako 
•>ght.  up  any  thing ;  and  to  day,  at  six  in  the  erening,  she  colli- 

pletely  acted  with  the  hand  and  eye  in  conjunction.     It 
seems  as  if  this  operation  had  pccn  projected  and  prerioiu* 
The  operation  ly  arranged  in  her  mind.     She  raises  her  arm  by  the 
and  MOM*  to  ^^^^^^der-joint  to  a  Icrel  with  the  object  she  desires  to  take, 
have  been  tto-  &nd  then  by  an  horizontal  sweep,  brings  her  hand  beforo 
^  or  idan-  her,  opening  and  shutting  the  hand  till  she  has  clasped  tli^ 
object,  in  which  she  does  not  readily  succeed.     Anxiety 
and  impatience  accompany  this  manoeurre,  and,  on  thm 
whole,  she  is  a  good  deal  Tcxed  with  th^  desire  to  poiMM 
in  this  new  way  and  the  difficulty  of  bringing  her  hand  to 
the  object.     I  think  she  uses  her  right  hand  with  rather 
more  success  than  the  other.     When  she  had,  with  both 
hands  at  once,  grasped  the  tea  tongs,  she  could  not  com*    - 
mand  the  voluntary  power  of  letting  go  and  therefora 
cried  from  the  confinement  of  her  hands, 
^iinontbi.  Ar-     Three  months  and  a  half  old.    That  effort  at  ardenku 
pagt^SLc.     "  tion  which  nurses  call  telling  a  long  story,  was  rery  ear- 
nestly practbed  at  this  period,  and  some  days  afterwards 
sKe  became  very  troublesome,  from  a  wish  to  seize  wliat- 
ever  was  in  her  view.     That  habit  of  tossing  the  arm  np 
and  down,  which  infants  acquire,  and  to  which  some  ao« 
V  thors  ascribe  the  use  of  the  right  hand  in  preference  to  U 

the  left,  was  also  exhibited  at  about  four  months  old*.   ^ 
And  soon  afterwards  her  knowledge  of  words  and  thinp 
-      fihe  knowi  her  was  so  far  advanced,  that  she  knew  her  hands  and  feet  bj 

*  The  argument  it  that  infants  are  uiually  earned  on  the  ri^ 
arm,  because  it  is  stronger ;  and  in  this  position,  the  right  arm  of 
the  child  being  at  liberty,  is  said  to  be  exercised  more  readily  aad 
early.  It  does  not  teem  however,  that  there  is  much  force  in  this 
'  remark ;  for  the  nurse  is  as  likely  to  carry  them  on  her  left  ann»in 
order  to  have  the  free  use  of  her  own  right  arm ;  and  even  on  tbe 
former  supposition,  it  seems  to  me  that  the  arm  nearest  the  nnne» 
would  probably  be  more  fully  exercised  by  taking  hold  of  her,  or 
her  clothes,  than  the  othe^ ,  which  for  the  moat  part  can  have  no 
object  vdthin  its  reach.    B. 

name; 
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;  that  i^  to  say,  she  shewed  them  when  nsked 
vrliichisyour  hand,"—"  which  Uyour  foot,"  provid«l 
a  ftllention  was  uut  turned  to  other  objects. 
,  To  this  period  1  carried  my  journal.  The  sobsequeat 
■  Atonths  were  nut  notici'il ;  and  indeed  in  these  she  iKcame 
■'One  of  thcfoiiiily  as  to  general  intercourse,  making  her> 
Baelf  understood  by  all,  and  comprehending  what  was  said 
«  her  to  the  full  extent  of  her  understanding  and  the  sira. 
filicity  of  her  wants.  1  shall  not  extend  my  communica- 
tion by  arguments  and  inferences;  but  will  only  take 
notice  that  children  do  not  speak  sentences,  and  indeed 
acarculy  words  before  they  are  twehc  or  fonrlecn  months 
old,  though  my  narrative  seems  to  shew  that  they  possess 
ability  to  do  it  mnch  earlier.  On  this  subject  1  w 
remark  that  the  latter  part  of  the  first  year  of  the  life  of 
an  infant,  is  a  lime  of  indolence;  when  most  of  their 
wants  are  snpplicd  by  attendants  who  are  constantly  with 
them  ;  and  in  the  lower  ranks  of  society,  they  arc  so 
ignorantly  treated  that  they  do  not  sp6ak  intelligibly  for 
years ;  and  again  that  they  seldom  hare  thrir  teeth  till 
after  the  twelvemonth.  1  hare  known  a  child  who  had 
teeth  at  six  months,  and  spoke  many  words  lery  welt  at 
that  period,  with  akuowledge  of  their  meaning*;  but 
though  he  w  as  highly  satisfied  at  his  own  performance, 
did  not  find  motives  for  proceeding  in  his  labours  after 
^n^uagc,  fill  about  the  fourteenth  month,  when  he  bcgau 
1  about,  and  found  hiu  wants  and  Ticws  so  mnlti- 
^lied  under  this  new  change  of  circumstances,  as  to  re- 
'qsire  a  greater  share  of  diligence  than  he  had  found 
heedful  in  the  arms  of  his  protectors. 

W       *  He  it  DOW  a  very  mtelliscnt.  unaSecttd  boy;  but  h»  no 
I     Mtraordiniry  cliiQu  to  notice,  cilkcr  in  hi*  owa  vgi  nion  m  that  of 


Qu.  Whr  da 
nol  children 
■peak  earlier 
ituin  al  twelve 
montlu .' 


Betauw  their 
neecuity  for 


ithandipdkc 
31  «[  month) : 
but  did  nol  per- 


thanotliercbil- 


Your  constant  reader, 
R.  B. 
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n  llui  LultHre  of  Beans  preparatory  to  a  Wkeai  Crafm 
Jh/Jous  CiiRi^rriAN  Curwbn,  Esq,  M,P.  of  Work* 


Crof. 

_. j'EW-     £vfl.     ii/.P.    iif    J 

ington  Ilftliy  CHtuberiand*. 
Sir, 

Cultivation  of  JL  lIJi  offer  of  u  premium  by  the  Society  of  Arts,  &c. 

u^!^^  for  tlie  culture  of  beans  preparatory  to  a  wheat  crop, 
being,  a:»  J  conceive,  for  the  purpose  of  dcmonstratiiig 
the  superiority  of  green  crops  over  dead  fallows;  Ishftll 
be  cou>idered5  I  (latter  myself,  as  acting  consonant  to 
the  views  of  the  Society,  in  offering  a  detailed  account  of 
my  proceedings,  more  especially  as  it  will  appear  incon- 
tcstably,  that,  if  any  advantage  has  resulted  from  a  trial 
under  such  very  unfavourable  circumstances,  the  most 
sanguine  expectations  may  fairly  be  entertained  of  the 
general  utility  of  the  system. 

llie  plot  of  ground  on  which  the  experiment  has  beefr 
ma<le,  contains  forty-two  acres,  the  soil  is  a  stiff  clay,  wo 
Hat  as  to  afford  very  little  fall  for  the  water.  The  leait 
continuance  of  rain  renders  it  unworkable,  though  it  has 
been  drained  as  far  as  was  practicablcr  It  was  broken 
up  in  the  spring  of  1800,  and  in  that  and  the  following 
year  was  under  oats,  both  crops  very  heavy ;  in  1803  it 
wus  set  with  potatoes ;  in  June,  they  were  run  throngjk 
with  the  putatoe  harrow,  and  made  quite  flat  before  thej 
could  be  stitched  up  again.  The  wet  set  in  and  con' 
nued  so  long,  that  the  crop  was  in  a  great  measure  minedi 
and  the  weeds  got  to  such  a  head  that  it  was  not  possible 
to  get  the  ground  cleaned.  It  was  sown  with  wheat  in 
November  1802,  by  great  exertions,  but  it  was  in  so 
rery  unfit  a  situation  that  the  greatest  part  of  the  seed 
perished :  above  half  was  re-sown  with  oats,  in  April 
1803,  being  as  soon  as  it  could  be  got  upon.  Immodi. 
ately  after  the  crop  was  got  off  (early  in  October  1803) 
the  stubble  was  turned  up :  in  many  parts  the  grass  was 

*  This  commuDication  was  made  to  the  Society  of  Arts,  m 
three  letters  to  the  SccrcUry,  which  I  have  here  given  wIUkmC 
abridgement. 


^     1 
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MO  fiiick  anil  strong,  as  io  make  It  dillicuU  for  the  plough  Cultimina  of 
■to  get  throuEh  "'■  'I'lie  wiatcr  protcd  so  mild  that  it  had  ^"'»  »nd 
done  it  litlle  good.  In  many  parts  the  harrows  could 
not  break  itj  aiid  the  grass  waa  obliged  to  be  ciit  and 
rried  off  by  the  lianil.  The  advantage  of  a  sceond 
ploughing  would  have  been  great,  but  by  altcnipling  III 
might  hare  lost  the  season  for  getting  in  the  beans ;  I  was 
restrained  therefore  from  attempting  it. — Forty  acren 
were  drilled  before  the  end  ef  February  1804,  with  a 
drill  of  the  consfrnclion  of  Mr.  Mac  Dougals,  six  feet 
wide,  sowing  the  rows  al  iwciily-six  inches  apart.  The 
weeds  and  roughness  of  the  land  would  not  admit  of  ihs 
drills  being  kept  exactly  straight,  which  occasioned  ad. 
ditioml  trouble  in  cleaning,',  as  also  some  loss  In  the  crop. 
Forty-ninc  and  a  half  Winchester  bushels  were  sown.-:- 
te  been  thus  particular,  to  convey  a  just  idea  of  the 
uncommon  foulness  of  the  ground,  and  the  difficulty  I 
bad  to  contend  with  in  consequence  of  it.  The  beam 
came  up  extremely  well,  notwithstanding  the  extreme 
severity  of  the  spring.  No  step  was  taken  in  cleaning 
till  the  lOlh  of  May  1804  ;  this  neglect  proceeded  from 
the  multiplicity  of  other  business,  and  my  over-man  be- 
ing unacquainted  with  the  drill  husbandry,  and  the  ad- 
Tanloges  of  beginning  to  destroy  the  weeds  a$  early  as 
possible;  from  the  10th  of  May  till  the  middle  of  July, 
which  was  as  long  as  it  was  practicable  to  coutinue,  the 
ploughs  and  harrows  were  constantly  employed,  and  it 
•was  twice  hand-weeded  during  the  time.  The  cutting  of 
'ttic  beans  eoramenced  the  2l)ih  of  August;  had  thewca- 
tlter  permitted,  it  might  have  been  a  week  earlier.  The 
method  followed,  which  I  had  practised  with  success  Iho 

^year  before,  was  to  cut  and  spread  the  beans  thinly,  and 
lo  leave  them  exposed  to  the  sun  two  days  previous  to 
binding.  By  the  20th,  the  w  hole  was  cut,  and  the  liel>t 
cleaned  In-  the  99ih.— I  gaini'd  by  these  meann  above  a 
month,  which  on  wet  land  isuf  inlinite  advantage;  1  ha  J 
great  mortitication  in  finding,  after  cutting  the  beans,  the 
'  ilitchCE  extremely  foul,  notwithstanding  all  the  pains  I 
had  taken.  Any  thing  so  dirty  as  this  ground  could  sel- 
dom be  met  with;  the  season  was  very  favourable,  and  I 
bi'gan  10  clean  it  immediately  ;  I  gave  it  two  ploughings. 
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Culiiratioa  of  a^^l  ■»<')n>c  parts  thrct?,  breaking  it  with  harrovs,  raktng 
beans  md        aiid  hand-picking  il.     I  had,    by  Ibe  ZOth  of  September 
whtat,  &c.       1801,  the  salisfaftion  of  seeing  it  in  a  better  siluation 
tliaii  any  falloir    in  the  neighbourhood,  and  began  to 
plough   for   wheat;    on   the    29th    it   was  completely 
drilled,    rolled,   and    watcr-fiirrowed.     M7  friend   Mr.     ,' 
Green,  a  member  of  the  Society,   who   visited  the  Geld,      | 
was  so  struck  with  the  busy  scene,  that  he  requested  to 
have  the  ptMipIc  and  the    horse»  counted.     There  werA     r 
firty.mnc  men  and  women,  and  Ihirty-one  horses ;  four-     ' 
teen  single,  and  one  double  cart,  four  ploughs,  four  har- 
rows,  drill,  roller,  and  water-furrow  plough,  a  horse     ' 
each.     It  look  sixty-two  ai)d  a  half  Winchester  bushels    ^ 
of  seed:  I  had  sixty  carts  of  compost  per  acre,  composed     * 
ofdung,  Bshcs,  and  street-rakings,  that  had  been  collected     ' 
during  the  summer,  and  laid  in  the  most  convenient  aitn- 
ations  to  facilitate  the  work.     The  tilling,   leading  and 
spreading  of  250U  carts  of  compost  was  a  work  of  some 
magnitude;  the  mouth  of  Octuber  proved  so  wet,  that,     1 
had  it  been  dclayi.<d  a  week  later,  I  should  not  have  been 
able  to  have  accomplished  it.     The  labour  it  cost  me  after 
the  beans  were  cot  was  very  little  inferior  to  a  regular     , 
fallow;  notwithstanding,  the  result,  with  this  increated    ] 
expense,  will  be  found  to  be  in  favour  of  the  experiment.     ] 
The  tick  bean,  which  was  sown  on  thirty-nine  acres  out    ^ 
of  the  forty,  produced  more  abundantly  than  the  other     J 
bean,  which  was  sent  me  by  Messrs.  North   and  Bridge,     •. 
and,  beiiig  a  later  bean,  is  not  adapted  to  this  climate. 
The  crop  was  good  ;  one  stalk  of  the  tick  bean  had  70 
pods,  and  theiic  produced  353  beans;  the  weight,  fonr 
stone  thirteen  pounds  the  Winchester  bushel;  the  otlier 
bean,  fourstouc  four  pounds.     The  crop  produced 30IQ 
atooks;  from  a  few  stooks  which  were  left  out  of  the  stacks 
for  the  purpose  of  affording  specimens  for  the  Society,  1 
have  reason  to  suppose  they  will  yield  ten  quarts  per  stook^ 
or  628  Winchester  bushels.     I  estimate  by  the  London 
seed,  which  is  least  productive.     The  selling  price  is  fire 
shillings  per  Winchester,  which  would  make  the  amount 
j£lG7  9s.  4d.     Thestookshad  been  exposed  to  the  ia< 
spection  of  various  persons  who  wished  to  see  in  what 
state  the  heaos  were,  so  that  I  suppose  some  loss  in  tho 
quantity, 


sonTCFr,TrnB. 

quantitj'.     The  following   is  taken  from  (he  OTpr-man's  Cultiv; 

day-book,  and  I  beliere  the  greatest  attention  was  paid  I"""'  ■ 

to  haTC  (he  expense  correct. 

£.     «.  d.    £.    s.  d. 

•ISj  bunbels  of  seed,  at  5s.  4d..  .13     3   1 1 

40  acres  ploughing  and  harrowing, 

at  12s 21     O    O 

8  days  work  with  drill,  at  7s.  fid.   3     0     0 

4  carts  two  days  leading  weeds, 

at  53 2     0     0 

24wonencu(tingweed9,  atSd...  U  IB     0 

43     lit 

141  days  ploughing  and  harrow- 
ing, at  5a 35     5     0 

435  days  work  of  women  weeding, 

atfid le     a     3 

45dB7S  workofmen,  at2s 4   10     o 
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168  days  work  of  women  cutting, 

at  is.  3d 10  10    0 

30  men's  days  work,  at  3s 3     0    0 

6fi  women's  days  work,  binding, 

at  is.  3d 4     2     S 

32  men's  ditto,  making  bands,  &c. 

at2s 2     4     0 

18 

97    men  Jind  horses  leading    the 

beana  oil' the  ground,  at  55 6  15     0 

IB  women's  days  work,  at  Sd. 1     2     S 

Stacking  and  leading  the  beans. .  7  15    o 


j£l34   12    2 

Further  expenses  after  the  crop  of  

beans  xeat  cat. 
'    Twice  ploughing  and  harrowing 

40  acres,  at  12s 48     0    0 

Ditto  6  acres  a  third  time,  at  12s.  3  12     0 
S  carts  6  days,  leading  aflf  weeds 

and  stones,  at  59 3     0     0 

46  women  picking,  at  9d 1  16     0 

10  men  ditto,  at  2a. 1     0    0 


I 
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Caltrmion  of       Value  of  crop  628  bushels,  at  5S.  4d,  «£167   .Q 
beant  and        Expense  of  sowing, 
wbeat,  &c.  cleaning,        and 

reaping  the  beans,  j£l3 1  12     2 
Had  the  wheat  been 

then   sown,    the 

balance  in  favour 

of  thecrop  would 

have  been 75  W 


^£U3     1     4 


By  further  expenses 

as  above  ••••••     57     8     0 


192    0    2 
Balance  in  favour  of 
the   green    crop, 
giving  credit  for 
the  expense  of  the 
fallow 51     1     9 


4£243     1     4 


The  appearance  of  the  wheat  is  most  promisiTig.  It  il 
my  intention  to  take  another  crop  of  beans,  which  will 
most  completely  clean  the  ground,  then  give  a  second 
dressing  of  from  20  to  30  cart-loads  of  compost,  aod  sow 
it  with  wheat  and  seeds  in  the  spring. 

Should  farther  information  be  requisite,  I  shall  be 
happy  to  give  it. 

I  am,  Sir, 

Your  obedient  servant, 

I.  C.  CURWEN. 
Workington  Hally  Mwrch  20,  1804. 
CiiAtiLES  Taylor,  Esq. 

Dear  Sir, 
Au  opportunity  offering  by  which  I  can, send  yon  • 
sample  of  my  beai^  for  the  inspection  of  the  Sodety,  I 

thiols 
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it  more  adviuble  than  waiting  till  the  meeting  of  Caliiv; 
trKutwnl ;  should  it  occur  to  you  that  any  further  in-  ^x^""  "^     ■ 
lUoa  is  requisite,  I  will  be  much  obliged  to  you  to  "    "  *  ^*'m 
eqiuintine  with  it.     I  think  I  may,  without  arrogating 
»  mucb,  say,  tlie  manner  in  which  the  crop  was  worked 
A  got  inio  the  ground,    and  its  present  appearance,  is 
It  iaferior  to  any  thing  which  has  been  done  in  any  parC 
t  the  kingdom.     The  accounts  of  expense  were  kept 
lUh  great  care  and  attention.     I  sha.ll  be  highly  gruti- 
in  being  snccessFul  in  my  application  for  Ihe  medal, 
■uld  any  Information  be  wished  by  the  Committee, 
friend,   Mr.  Greene,  of  Bedford-square,  would   wil. 
bgly  attend,  as  he  expressed  great  pleasure  at  what  hs 
whilst  we  were  putting  in  the  crop.     It  has  drawn 
attention  of  the  flrmera  in  the  neighbourhood  ;  and 
rlien  I  come  orer  it  again,  1  hope  they  will  be  sensible  of .  j 
be  advantages  resulting  from  the  plan.     I  am  this  winter 
rfiog  an  experiment  in  feeding  milch  cows,  and  selling 
ke  milk  to  (he  poor,  who  hare  hitherto  been  eilremel; 
in  supplied.     I  cuoceiie,  by  feeding  the  cows  with  green 
Jpod  and  oil-cake,  I  can  furnish  the  milk  as  cheap,  and 
with  ad  much  profit  as  in  summer.     I  gire  each  cow  four 
ItoQc  of  green  food,  at   l|d.  per  stone,  four  pounds  of    I 
til-cake  at   Id.  straw  2d.  making  the  total  one  shilling. 
New  milk  is  2d.  per  quart — any  thing  above  six  quarts  < 
profit.     I    hare    thirty    cows,  mostly  heifers;  thcBi  ' 
ford  le»milk;  but  I  can  dispose  of  them  without  lost  j 
March  or  April,  having  no  keeping  in  summer,  > 

to  interfere  with  other  fiirmers. 
indred  quarts  per  day,  besides  my  ' 
.boose,  &c.  tec.     The  cattle  arc  i 
keep  them  in  open  sheds,  und  turn 
lort  every  seasonable  da\ .     The  c 
icraJ  good.     I  had  an  acre  and  thrc 
vfaicb  produced  fire  thousand  stone  ;   the  ground  was  hf  \ 
BO  means  good  ;  but  they  were  sown  upon  ridges,  gather-    ' 
'Cd    as  high    as  possible,    with  a.   double    mould-boanl 
plough,  and  kept  well  worked  during  the  summer.     Mj  '4 
I  sacceis  will  induce  many  trials.     I  gi  ve  live  pounds  each  | 
|,  day  to  my  horses,  instead  of  oats,  which  sbfcs  me  sixty  | 
'jfffiatbMa  bnihels  per  week,  ot  jS^O.     The  Bishop  at 
m^.  LIondKff 


I  sell  near  two 
)wn  consumption, 
n  admirable  order. 

them  ont  sercntl    , 
rops  here  wen 
E  rood  of  carrots,  ' 
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Culiindon  of  ^''''^^''^  '5  ""■y    busily  employed  planling    a  hundred 
htaniind        acres,  moally  with  Larch;  not   to  interfere  with  biin. 
"hcai,  &e.       1  wait  till  next  year,  nhea  I  shall  plant  between  one  ana 
Iwu  hundred  acres,  lately  purchaseil. 
With  great  respect,  I  am, 

Tour  obedient  humble  serTanl, 

J.  C.  CURWEN". 
fVorkingfon  ITaS,  Nov.  20, 1804. 
CuAitLEs  Taylor,  Esq. 

Dear  Sir, 
I  wish  to  add  to  the  communication  1  had  the  plcisurs 
of  making  to  you,  respecting  the  culture  of  beans,  that 
1  have  threshed  out  two  stacks,  and  found  the  straw  most 
admirable  rodder.  Horses  are  extremely  fouJ  ofil ;  and 
I  have,  in  no  instance,  found  it  to  disagree  with  them, 
which  I  have  understood  to  be  frequently  the  case  when 
the  bean  »tands  till  it  is  quite  withered.  This  advantage 
in  latouf  of  cutting  the  bean  green  had  not  occurred  tA 
mc,  and  will  add  much  to  the  value  of  the  crop,  and 
supply  the  place  of  oat  straw,  which  is  nearly  of  equal 
value  with  hay.  I  have  not  used  any  hay  this  season, 
but  given  bean  and  other  straw  with  potatoes  and  com, 
and  find  the  horses  in  high  condition.  The  experience  of 
every  year  convinces  me  of  the  great  saving  in  my  plan  of 
(Ceding,  as  well  as  its  being  the  best  food  that  horses  cui 
have  for  keeping  (hem  in  condition  and  health.  Lacems 
and  an  equal  quantity  of  corn  will  not  keep  the  horses  ia 
the  same  condition  as  with  potatoes.  It  is  supposed  Out 
feed  is  not  adapted  to  quick  work :  I  can  only  say,  I  sel- 
dom travel  less  than  eight  miles  per  hour  with  my  car- 
riage-horses so  fed,  and  I  drove  them  thirty-five  miles,  «. 
few  days  ago,  in  four  hours  and  three  quarters,  and  tbb 
without  any  hijury  or  distress  to  them. 
With  respect,  I  am, 

Yonr  obedient  humble  servant, 

J.  C.CURWEPl. 
f^oriingtan  Hati,  Jan.  95,  1805. 
Charles  Taylor,  Esq. 


J 


I9S 


On  the  Jrrangement  and  mechanical  Jetton  of  the  Mu». 
clex  oj  Fishes.  Bif  Anthony  CtatisLE,  Esq.  F.R.S. 
F.L.H.* 

B  J-T  was  ray  intention  to  }i»o  Continued  my  phygiologi-  Introductorr 
'    cal  inqiitrius  on  Ihe  phenomena  of  muscular  motion,  by  a 
series  of-chcmiuU  experimcnis ;  and  to  hnvt  communi> 
cated  the  raiult,  when  duly  matured,  to  the  Royal  Soci- 
ety.    But  an  unexjitcl^d  request,  made  at  a  lute  period,  

for  the  Lecture  of  the  present  year,  obliges  Jme  to  defer 
those  researches,  and  to  limit  the  investigatiDn  of  the  sut)- 
jcct  1  hare  chosen. 

The  application  of  the  motiye  organs  of  animals  has  Peculiar  itroe- 
already  furnished  examples  of  generai  utility  by  ip'-'"""- 


ing  our  Icnowledge  of  mechanical  powers ;  and  the  culti> 
vatiun  of  this  study  promises  still  further  improremcnt. 

The  muscles  of  fishes  aro  of  a  very  diliVrent  construc- 
tion fi'um  those  of  the  other  natural  classes.     The  medium 
in  which  these  animals  reside,    the  form  of  their  bodies, 
and  the  instruments  employed  for  their  progressive  mo- 
tion, give  them  a  character  peculiarly  diiitinct  from  the 
rest  of  the  creation.     The  frame-work  of  bones  or  carti-  -1^,,;^  i 
lagea,  called  the  skeleton,  is  simple^  the  limbs  are  uotiisim^li 
formed  for  complicated  motions,  and  the  proportion  of  ^  "  *"'' 
muscular    flesh  is   remarkably    large.      The  muscles  of 
fishes  have  no  tendinous  chords,  their  insertions  being  al-~ 
trays   fleshy.     There    are,    bowcver,    semi-transparent, 
pearly  tendons  placed  between  the  plates  of  muscles^ 
which  give  origin  to  a  series  of  short  muscular  Hbrcs  pass. 
ing  nearly  at  right  angles  between  the  surfkces  of  the  ad- 
joining   ptafcs.      Lewenhoeckf  appears    to    have   over.  Tendiio 
looked  these  tendons,  and  the  numerous  tcsscU,  which  ha 
describes  in  tlit  interstices  of  the  muscular  flakes,  1  have 
not  been  able  to  discern. 

The  motion  of  a  round  shaped  Gsb,  independent  of  its  The  mc 

•  Retd before  ihc  Roy-JSociciy,  Nov. i!oj,  being  ihc  CroDiuao 

t  FhiL  Tring.  VoL  XXXL  p.  190. 
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fins,  is  simple;  and  as  it  is  chiefly  effected  by  the  latent 

flexure  .of  the  spine  and  tail,  upon  which  the  great  mast 

of  its  muscular  flesh  is  employed,  whilst  the  fins  are  moTed 

by  small  muscles,  and  those,  from  their  position,  compi* 

ratively  but  of  little  power,  I  shall  only  describe  in  de. 

tail  the  arrangement   and  application  of  those  masses, 

which  constitute  the  principal  moving  organs. 

—> explained*         For  this  purpose   a  well  known  fish,  the  cod*,   has 

turc*ofthe  cod  ^^"  selected  as  a  standard  of  comparison  for  the  muscles 

of  other  fishes,    there  being  a  conspicuous  resemblance 

among  them  all. 

The  side  fins         The  pairs  of  fins  have  been  considered  as  analogous  to 

J^^{]^*^^2!   ^®^*?  ^"*  ^^®y  ^^^  ^^^y  employed  for  the  purposes  of 

tion,  &c.  turning,  stopping,  altering  the  position  of  the  fish  toward 

the  horizon,  and  for  keeping  the  back  upwards.     Thef 

single  fins  appear   to  prevent  the  rolling  of  the  bodjr^ 

whilst  the  tail  is  employed  to  impel  it  forward. 

Manner  in  Each  of  those  fins,  which  are  in  pairs,  is  capable  of 

which  the  fini  four  motions,  viz.  of  flexion  and  extension,  like  Oars,' 
ict* 

and  of  expanding  the  rays,  and  closing  them. 

The  extension  of  the  whole  fin  is  performed  by  a  single 
**  radiated  muscle,  which  is  often  supplied  with  red  blood: 

the  antagonist  is  of  a  similar  character.  The  greater 
power  of  the  extensor  muscle  (Vide  Plate  V.  tf,  a.)  shews 
how  strongly  it  is  required  to  act  when  employed' to  stop 
suddenly  the  progressive  motion.  A  series  of  interTening 
mnscles  expand  and  close  the  rays. 

In  the  act  of  extending  the  fin  the  intcrosseal  muscles 
are  passive.  It  is  advanced  forward  edgeways  and  closed^ 
but  during  its  flexion,  the  rays  are  expanded,  striking 
the  water  with  its  broadest  surface :  this  action  assists 
the  tail  in  turning  the  fish.  In  the  effort  to  stop,  these 
fins  are  strongly  retained  at  right  angles  with  the  bodj, 
by  the  force  of  the  extensor  muscles,  the  rays  are  ex* 
panded,  and  the  effect  is  assisted  by  the  tail  turning  later- 
ally  with  its  broadest  surfkce  forward. 

The  single  fins,  for  the  expansion  and  contraction  of 
their  rays,  are  furnished  with  two  sets  of  muscles;  one 
of  which  is  situated   at  their  roots,  and   lies  oblique  > 

*  Gaduf  Morhua  of  limwui. 
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{bhbbb)  Ihe  other,  paralkl  with  the  spines,  to  which  (he 
wys  are  articulated  (a:).  The  fia  has  also  a  lateral  mo- 
tion, by  which  it  is  occasionally  drawn  out  of  a  straic^ht 
line;  and  by  the  co.operation  of  the«  mnscli-s  on  both 
■ides,  it  is  kept  steady  whilst  the  body  oT  the  fish  is 
turned  oblique  in  swift  motion,  or  in  eddies.  When 
placed  near  the  tail,  the  single  fins  secin  aiso  to  aid  the 
effect  of  that  initrument  by  increasing  its  breadth. 

The  tail  i«  the  principal  organ  of  progre^sire  motion^ Eiplination  ^ 
Bod  its  attions  are  perl'ormcd  by  the  great  mass  of  lateral  '|j*  ""'o"" 
muscles.     There  are  a  series  of  short  miisdes  for  (he  pur- 
pose of  changing  the  figure  of  the  tail  fin,   which  ari^i: 
from  the  spine  and  rocci/i^  and  arc  ailachi'il  to  the  rays 
immediately  beyond  Iheir  joints:  {(Id):  it 
expand  thcrav'i,  and  by  partial  contractions  to  alter  the 
lateral  position  of  the  tin.     Slender  muscles  are  placed 
betwccH  the  sersral  rays,  (ce,)  whose  office  is  to  converge 
tbcm  previous  to  the  stroke  of  the  tail. 

The  muscles  situated  on  the  head  are  those,  which  act 
o»  ihe  membranii  branchiosfega,  ihuunder  jaw,  o*  Ayoi- 
def,  fauces,  and  the  globe  of  the  eye. 

In  order  to  determine  the  effect  of  the  fins  on  the  mo-  Eip^rir 
tions  of  fishes,  a  number  ofliving  dace*,  of  an  equal  siku,  o"  •'"= 
were  put  into  a  large  vessel  of  water.  The  pectoral  fins  "j  uf  ,i,cir''fiui. 
of  one  of  these  fishes  were  cut  off,  and  it  was  replaced 
with  the  others.  Its  progressive  motion  was  not  at  til 
impeded;  but  the  head  inclined  downward,  and  when  it 
attempted  to  ascend,  the  eil'ort  was  accomplished  with 
difficulty. 

The  pectoral  and  abdominal  fins  were  then  remorcl 

from  a  second  fish.     It  remained  at  the  bottom  of  Ihe  , 

Tessel,  and  could  not  be  made  to  a<ccnd.  Its  prDgr('°iive 
motion  was  not  perceptibly  more  slow ;  but  when  the  tiiil 
acted,  the  body  shewed  a  tendency  to  roll,  and  the  single 
£ns  were  widely  expanded,  as  if  to  counteract  this  effect. 
From  a  thiid  fish,  the  single  fins  were  taken  otT.  Thii 
produced  an  evident  tendency  to  (nrn  round,  and  the  pec. 
torat  fins  were  kept  constantly  eitendod  to  obviate  that 
motion. 


■  Cyprini 
'.  liOG. 


tTBUCTUflE  Ot.  riSUO. 

From  &  fourth  fi»h,  tlio  |)cc(oral  anJ  tibdomiuaJ  fii 
were  cut  off  on  one  si^e,-  and  it  imnieiliately  lost  tl 
power  of  keeping  the  back  upwards.  Thuxingle  fins  we, 
expanded,  but  the  (ish  swam  obliquely  on  ils  tide  wJtb  iJ 
reoiaining  pectoral  and  abdominal  fiiis  dounwards. 

From  a  fifth  Jish  all  the  fins  were  removed,  lu  badfr 
vas  kept  in  a  vertical  position,  wliiltt  at  rcsl,  hy  the  u* 
pension  of  tbc  tAil,  but  it  roiled  half  round  at  CTcrj 
attempt  to  more. 

From  a  sixth  fii^h,  the  tail  was  cut  off  dose  to  the  body- 
Its  progrcssiTf  motion  was  considerably  impeded,  ami  tlM 
-•         fieiions  of  the  spine  were  much  iucri^ased  during  the  ui*, 
dearour  to  adrancc :  but  neither  the  pcclorat   nor  >bd»> 
minal  fins  scismed  to  be  more  actively  employed. 

From  a  seventh  fish,  ali  tbc  fin^  and  the  tail  were  re< 
moved.  It  remained  almost  without  motion,  tloatingnev 
the  surface  of  the  water,  with  its  belly  upward. 

These  eiperimcTila  were  repeated  on  the  ruach^  tht 

gudgeon  t,  and  the  minnow^,  with  similar  resnlu. 

DiSercnces  be-      The  muscles  of  fishes  di^cr  matcriali}'  in  their  t«xt«rf^ 

twccn  ihc  ici-  ffom  those  of  other  animals  :  they  are  apparently  mom, 

muKlciof  fiih  lioniogeneous,  their  fibres  are  not  so  much  fasciculated, 

aod  other  ani-  but  run  more  parallel  to  each  other,  and  arc  always  cogs* 

""^  paratively   shorter.     Thiy    become    corrugated    at  th«. 

temperature  of  156"  of  Fahrenheit,  when  their  tendiooni 

and  ligamentous  attachments  arc  dissulrcd,  and  their  Ka 

rous  juices  coagulated.     Undcf  those  circumstances  th* 

muscles  lose  their  trans))arency,  and  the  lateral  cohesion 

of  their  fibres  is  lessened.  /, 

Mechanical  But  the  mechanical  arraTij[ement  aud  ph)'sio|ogy  of  (te 

^dpt^obev  ''*'*''*'  muscles  of  the  body  of  Ashes  constitute  my  present. 

of  thclstonS    object.     Tiiese  partt;  have  already  been    described  in*- 

muKlei.  general  way  by  Professor  Camper,  M,  Vicq.d-Azyr,  aadn 

M.  Cuvier,  to  whom  i  am  indebted  for  much  useful  inier- 

mation.     They  have  been  dcnomiuated    cii.cJttn  tnutat*^ 

tairei,  by  M.  Vicq-d-Azyr^,    and  muaclea   lu/cralt  k/ 

M.  Cuvier||.     The  term  used  by  M.  Cuvier  seems  very^ 

"  Cj-prinm  rulilui.      t  Cyprimii  gobio.      (  Cjpiinni  pboi 

5  Mem.  t-lrangeri  dc  I'Acadtm.  do  Sci.  de  Farit.     Tom.  Vll' 

;oiii  d'Anatomie  compsree.    VoL  I.  p,  196. 
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«;tpre|rriate  for  the  general  ditUion  or  class.  Bat,  u 
tha  Hakes  arc  arrangt'd  in  Jistinct  longitudliial  rows, 
these  rows  must  be  considered  rb  orders.  And,  as coucAc* 
appears  objection  all  Ic,  I  shall  adopt  sertet  in  its  stead  ; 
difititiguiablng  eadi  by  a  word  referring  to  its  situation  in 
flie  animal,  vit.  Ihe  dorsal,  lertcbral,  abdominal,  and 
•  ventral  series. 

These  series  are  romposed  of  thin  masses  of  mascle,  or,  They  ire  di»- 
as  they  arc  commonly  called,  flakes;  which  for  the  most  P^f^^*^" 
,  part  arc  tTiicker  upon  their  outward  edges,  and  become 
*edge.shaped  toward  their  interior  attachments.  Each 
series  is  separated  from  the  next  adjoining  by  a  membra. 
(lOdS  partition,  which  is  moat  apparent  Between  the  ver. 
tcbral  and  abdominal  series. 

The  dorsal  series  (ff)  arises  from  the  back  of  the  head.  Panieular  de. 
In  its  course  it  is  terminated  on  the  upper  edge  by  the  •"'Pt'OQ- 
tones,  iihich  support  the  single  tins,  and  a  membranous 
tejitum:  at  this  part  the  llakesare  thin.  Its  lower  margin 
h  bounded  by  the  vurtebral  series,  where  the  Hakes  be- 
come gradually  thicker.  The  first  Hake  is  composed  of 
longer  fibres  than  the  rest,  and  possesses  more  rrd  blood. 
Those  succt'rding  it  range  obliquely  backwards.  Thoy 
tre  all  joined  together  by  cellular  membrane,  and  shining 
faseige,  which  resemble  the  tendinous  expansions  in  qua- 
drupeds. 

Toward  the  middle  of  the  fish  the  flakes  are  thicker, 
and  stand  more  pt-rpE'ndicular  to  the  surface,  becoming 
I  6bU[]uc  and  thin  as  they  approach  the  tail  ;  whilst  the  in- 
terveoing  taseiie  are  most  dense  at  each  extremity.  This 
fcries  consists  of  forty-five  flakes,  a  number  correspond- 
ing with  that  of  the  spinous  processes  to  which  they  arc 
attached,  and  which  docs  not  vary  with  the  growth  of 
the  fish. 

The  mnscular  fibres  constituting  each  flake,  run  nearly 

at  right  angles  with  its  anterior  and  posterior  lurfaces, 

and  parellel  to  the  length  and  suiTaco  of  the  fish  :  except 

that  their  posterior  exiremilics  Incline  somewhat  inwards. 

'        As  the  skull  alfords  the  ulfimale  fixed  attarhmeiit  of 

id  its  moveable  insertions  are  on  the  terlc- 

brae,  and  the  tail,  it  follows,  that  ils  combined  action  i^ 

(o  bend  the  whole  body  and  tail  towards  one  side;  or,  if 
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Particular  de-  the  flakes  contract  partially,  to  gWe  it  a  ser);>eiitine  mo* 

•cription  of      ^Jqp^     j^  produce  these  effects  all  the  other  scries  co* 

the  muscles  of 

fithci.  operate. 

Tiie  superior  external  edges  of  the  flakes  of  the  yerte*- 
bral  scries  {^^)  form  acute  angles  with  the  inferior  exter* 
nal  edges  of  those  of  the  dorsal  series,  the  apices  of  which 
point  toward  t!ie  tail :  the  flakes  are  larger,  but  their  nunu 
ber  IS  the  same.  The  lower  margin  of  this  series  is  bounded 
by  the  central  membranous  partition,  which  has  alreadj  I 
been  noticed  to  be  more  conspicuous  than  the  other  lon- 
gitudinal divisions^  and  it  apparently  admits  of  greater 
motion. 

The  abdominal  series  (hh)  is  composed  of  flakes  similar 
to  the  preceding.  They  range  toward  the  tail,  forming 
an  angle  with  those  of  the  vertebraT  series,  the  apex  of 
which  is  presented  toward  the  head.  They  arc  attached 
internally  to  the  transverse  and  inferior  spinous  processes 
of  the  vertebras.  The  ribs  are  placed  in  the  line  of  the 
c^tre  partition,  and  lie  between  the  flakes.  This  series 
arises  from  a  bone  which  borders  the  opening  for  the 
gills,  and  the  pectoral  fln,  with  its  scapula  and  muscles, 
is  situated  between  its  foremost  flakes.  Wherever  this 
series  encloses  the  viscera,  its  flakes  are  shallow,  and 
their  thickness  internally  is  not  much  less  than  at  their 
external  superficies. 

Lastly,  the  flakes  of  the  ventral  series  (/i)  form  acute 
angles  with  the  abdominal  flakes,  the  points  of  whicli 
incline  to  the  tail.  It  is  attached  anteriorly  to  the  os 
hijoides^  and  the  bones  of  the  lower  jaw.  In  its  course  it 
is  bounded  above  by  the  abdominal  series,  ^nd  below  by  a 
membranous  septum,  within  which  the  inferior  single  fins 
arise.  The  flakes,  that  cover  the  viscera,  are  shallow  ; 
and  they  lie  more  oblique  as  they  approach  the  tail. 
Both  this,  and  the  last  described  series,  have  their  muscn- 
lar  fibres  arranged  according  to  the  length  and  flgure  of 
the  fish. 

Three  large  superficial  nerves  (kk)  passing  longitadl. 
nally  from  the  head  t6  the  tail,  in  the  course  of  the  mcm« 
branoiis  partitions,  give  ofl*  fibrils  at  right  angles,  which 
bt^nd  inwards  between  each  of  the  muscular  flakes.  A 
larger  set  of  nerves  are  sent  from  the  medulla  spinalis^  one 

betwecm 
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cacli  iUke,  the  braaches  of  which  seem  to  enter  Pankulir  dn- 
aitkeot  ramiryioii  there.     Another  small  nerve  iiassinc  "ipiioo  of  the 
ptnti  Ike  bead)  and  runtung  dccp-watea,  and  close  to  the 
jocul  iphtci,  crosses  ami  unites  with  each  of  the  spinal 
If  a»i)at  (he  junctiun  a  rcmatkabli!  body  appears : 
it  Iialootc  transparent  vesicle,  about  the  size  of  a  millet. 
teed,  cantatnitiga  white  substance  tike  the  carbonate  of 
iiwe  foHtxt  in  ilic  iiilorcoslal  jjan^lioits   of  frogs.     Thi> 
(oicte  u  iDcindctl  within  the  sheath  of  tlie  nerve. 
Tile  coals  of  the  blood.Tes^iisare  of  a  delicate  textnrc, 
id  CBcilj  ruptured.     In  order,  therefore,  to  secure  them 
on  bang  initireJ  by  (be  Tiolcnt  and  sudden  actions  of 
tiieatucKfi,  iheprineipal  trunks  both  of  the  arteries  and 
inclosed  in  os&eoiis  c.inaU,   t'urmni  by  the  basei 
«f  tlw  Hipcrior  anil  infvrior  spinuu»>  processes;  and  their 
iri) Ewnificationi  lie  within  groovcK  in  the  spines.     As 
tlicjr  pus  out  (o  supply  'he  tnusclcg,  tJicir  branches  are 
siibtliridei],  so  that  a  considerable  vessel  soon 
^■MMH extremely  minute. 
^^^^^Wtte,  M  which  many  fishes  oiave  through  a  medium  ^>h  mcve^th 
^HpSw  u   water,   iii  very  remarkable;  their  velocity  ['"^"t'"^^!' 
■fl^Wftrcely  surpassed  by  the  flight  of  the  swiftest  bird!>:  equal  to  that 
soil  aJUioBgh  the  large  propurliou  of  muscles,  and  their ''''""'*' 
Mlvaotageou^  application,  may  partly  account  for  the  phc- 
■omcnoa,  y  rt  (he  power  would  be  inadequate  to  the  cITect, 
if  it  were  not  suddenly  cnt'uruad  :  Hit  is  evidunt  from  the 
tiam  ptogieu  Iff  ecU,   and  such  fishes  as  are  incapable 
lirom  lliMr  leot^th  and  UtMibilily,  of  giving  a  sudden  lale- 
ni  lUokc. 

But  (be  quickness  and  foicc  of  action  in  the  masdes  of  Thit  extreme 
tsho  are  counterpoised  by  the  short  duration  of  their  f^"*  I'j""" 
powers.  Those  accusturncd  to  the  diTcrsion  of  angling, 
ore  Aware  horn  speedily  the  strength  of  a  hsh  is  ex- 
baofted,  for  if,  when  hooked,  it  be  kept  in  constant 
■ctton,  it  sunn  loses  even  the  ability  to  preserve  its  faa. 
Uncf,  and  lurn<  upon  its  »ide,  fatii^ued  and  incapable  of 
motion.  This  has  been  lulgalarly  attributed  to  drown- 
ipg,  in  contiequence  of  the  moullr  bi-iug  closed  upon  the 
hook:  bnt  the  aamc  effects  take  |iUce  when  the  hook 
is  fastened  (u  the  tide,  or  (ail.  Tliiv  prostration  of 
ftrcii(th  may  depend  partly  on  fear,  and  partly  un  in- 
terrupted 
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tempted  refpiration,  liiice  fishes,  when  swimminlf  i^pM* 

ly,  keep  the  membrame  branchioitiga  closed,  and  when 

nearly  oxhausfed,  act  violently  with  their  gills. 

The  ttnicLure      The  shortness  of  the  muscular  fibres,  and  the  mnltiplied 

fomt'TIoi!"  r^n^ificati^Tis  of  the  blood  vessels,  are  probably  peculiar 

tnut  to  slow-  adaptations  for  the  purpose  of  gaining  velocity  of  action^ 

moving  am-    ^'}x\Qy\  seems  to  be  invariably  connected  with  a  very  li. 

mited  dura^on  of  it.     Such  examples  form  an  obvfous 

contra<«t   M'i(h   the   muscular  structure  of  slow-moTing 

animals,  and  with  Jtosc  partial  arrangements  where  vii« 

usual  continuance  of  actioi)  \^  concomitant. 

These  doc-      Since  my  former  communications  on  the  subject  of 

trine*  further  cylindrical  arteries*,  another  instance  of  their  supplying 

slow.movin^  muscles,  which  are  capable  of  long  con- 


tinued action,  has  been  pointed  out  to  me  by  Mr^.A 
cartney.  It  is  in  the  muscles,  which  act  upon  the  feet 
and  toes  of  many  birds,  and  seems  to  be  an  adaptation  for 
the  long  exertion  of  those  muscles  while  they  sleep,  and 
al^o  when  they  aUernately  retract  one  foot  under  the 
feathers  to  preserve  it  from  the  eifects  of  cold. 

The  muscles  of  the  human  body,  which  perform  the 
most  snddi^n  actions,  have  their  masses  of  fibres  subdivided, 
by  Iransverse  tendons,  or  are  arrang(^d  in  a  penniform 
dip  *'/tion.  The  semi-tcndinosus,  and  semi-mem  bran  osnt 
of  tl'ie  thigh  are  thus  constructed  ;  the  former  having  its 
fi\A\y  holly  divided  by  a  narrow /tfvtiff,  and  the  fibres  of 
tfio  latter  being  ranged  in  a  half-pcnniform  manner.  The  , 
recti  ahdonrinis'  are  also  dividid  into  short  masses  by 
transverse  tendons,  and  all  these  muscles  arc  conjointly 
employed  in  the  action  of  leaping. 

i\M'hans  these  observations  may  indicate  the  reason  for 
that  diversity  in  ihi^  lengths  of  various  muscles,  which  act 
togcfhi'r;  thu-^^  ori;;aiis  of  velocity  are  joined  with  those 
of  power,  and  mutifally  co-operate  to  produce  a  simulta- 
neous eflect. 

DESCRIPTION  OF  PLATE. 
Bsplsmation  of      The  drawing  was  made  from  a  cod  which  had  been 
Ae  engraving,  coagulated  by  heat,  in  a  case  of  plaistcr  of  Paris,  the  skin 

#1*  V.       "^ 

f 
*  Phil.  Trans.  x8oo,  p.  98^— Also  1804,  p.  x;. 

being 
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being  talieo  away,  and  an  equal  portion  of  the  Qakes 
carefully  remoTed  from  each  series,  lo  exhibit  tlieii  stve- 
ral  directions.  The  subject  was  reduced  to  the  present 
titeby  accurate  measurements. 

aa,  Muscles  which  eitend  tlie   pectoral  and  jugular 
fins. 
j        bbbbby  Oblique  musclea,    which  erect  the  rayi  of  th« 
tingle  fins. 

ec,  Muscles  which  depress  the  rays. 

dd.  Muscles  which  extend  the  rays  of  the  tail. 

ee,  Intei'osseal  muscles,  which  close  the  rays. 

ff,  The  dorsal  series  of  muscular  tlakes. 

ggy  The  rertcbral  scries.  ^ 

AA,  The  abdominal  series. 

>i,  The  ventral  series. 

kkk.  Three  superlicial  neries  which  run  toDgituJiiially 
between  the  series  of  flakes. 

/,  Pdstcrior  surface  of  a  dorsal  flake. 

fft,  fosterior  surface  of  an  abdominal  flake. 

n,  Anteriorsurfaceof  arertebralilake. 

o,  Anterior  surface  of  an  abdominal  flake. 

The  middle  portion  of  the  fish  from  whence  the  flake* 
have  been  removed,  shews  the  seieral  directionit  of  them^ 
and  also  tbeir  different  thicStnesses.  The  spine  ajipeari 
LB  the  chasm. 
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On  the  Vie  and  Abase  qf  Popular  Spoijfs  and  Exaxi'es, 
retcmbling  those  of  tin  Greeks  and  H-umans,  nt.  a 
Halional  Object,  Bji  Samlel  Au^ent  Kahdm.sv, 
M.D. 
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lUMAN  nature  is  so  comtittitad  as  to  rv(|uir«  both    B-rc 

budily  and  mental  recreation.   This  instinctitr  propent^ily  *"'" 

to  anuscmcnt  hi  man,  is  sufficiently  praicd  by  the  unU 

I 'vcisality  of  the  appetite,  iaCfery  stage  of  Kf»,  undcr- 

7:every  variety  uf  clime,  and  coii& lit u tins  nf  government. 

1  liut  the  rpgulaiios  of  ihii  Dafurjl  propeuiily  diflert  great- 

1/ 
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ly  according  to  the  c 
placed.  The  recreatlo 
fore  diversified  by  the 


rcumstanccs  under  nhich  bn  I 
IS  and  sports  of  mankind  arefhertM 
infiueoce  o1  mora),  political  a 

of  gTAtilicationare   Tariou^ 


— !■  louglii  by  and  complex :  theend  simple  and  unirorm.     To  esrapa 

mao   in  o'tj^'  from  the  sensations  which  may  be  induced  by  too  greal 

«ute  of^re-ac^  *•"■  •<'°  ''"'«  eiertioQ  of  body  or  mind,  and  to  enjoy  the 

tun).  pleasure  which  sympathy  citracU  from  (hi-  varied  infi 

course  with   fellow  man,  gire  rise  to  ihal  rondiios<i  1 

public  diversions  and  Eporlive  eonlesis,  so  canspicuonsl^ 

displayed  in  the  history  of  manlfind. — The  influntco  of 

physical  causes,  in  rejriijaling  the  nature  of  ihese  direr* 

sions,  may  be  readily  conceived. 

Influence  of      The  hardy,  strenuous  and  actiie  amiisemenls  of  the 

p^ncai  MuiM  jniiabitants  of  the  temperate:  and  frigid  zones,  would  da-> 

mnieinciiti.       press  and  exhaust,  rather  than  enliren  and  invigorate,  the 

*='''''7'*'«^  residents  of  a  torrid  clime.     Ilencc  the  supreme  delight 

mat«4ndalciicc  °^  ^^^  Asiatic  consists  tn  the  enjoyment  of  those  pleasures 

iaahatoQc.     which  are  purchased  withlitlle  faliffuc  of  body,  or  agiU. 

tion  of  mind.     To  inhale  the  grateful  fumes  of  hb  pipCj 

and  lo  foil  his  adversary  in  the  stratagems  of  chess, 

other  scdeotary  games,  constitute  the  principal  part  of 

his  amusements. 

Moral  cauK*      Although  physical  causes  nece^arily  circumscribe  tb 

act  Ukewuc      gphere  of  man's  active  pursuits,  yet  they  have  much  lei 

controul  than  thoxe  of  a  moral  and  political  kind.     Mwe^ 

is  endued  above  all  other  animals  with  a  frame  and  c6nsl£^ 

tution   which  can  adapt  itself  to  every  diversity  of-climtt, 

and  change  of  temperature.     He  can,  io  a  measnre,  3iib» 

due  physical  obstacles,  when  powerfully  stimulated  hj 

moral  and  political  causes. — The  savage,   compelled  to 

hunt  his  prey  for  food,  has  little  k'isure  to  cultivate  hb 

intellectual  taste  and  powers.     If  aotcxjiosed  lo  danger 

from  hostile  neighbours,  his  recreations  arc  mostly  of  •' 

negative   kind. — lie  is  happy    when  idle  and  at 

Butifhebe  stimulated  by  the  prospect  of  war,  all  htf' 

amusements  tend  to  accomplish  him  for  carrying  on  swc*^ 

cejsfully  his  military  exploits.     His  sim^s  a ru  praises  oH 

of  his  nation;  and  his  dances  are  coanected 

martial  discipline.     The  public  shewa  and  fttftivBil' 


^ 


itry  arc,  almost  without  esccptioii,  of  the  cha- 
of  &ava^  war*. 
According  Co  the  d^reoofcirilizAtion  ntU  the  public     CiviUutioa 
■ports  and  arausemenb  of  a  people  partake  more  or  les^  ^"^">"^,^. 
eftbomixedcbaractiraf  corporeal  and  menial  rucruation.  uoa 
A  displaj>  of  the  arts  which  leCxtve  and  gladdco  life,  can 
only  flourish  where  the  cuiiilition  of  oian  has  licuu  long 
BieUoTJiled by  (hccnjojincni  of  moral  and poUiical advan- 
tages.— Indeed  the  kind  and  nature  of  the  popular  stiorts 
ftitd  eshibilions  of  a  poojilc,  whclhcr  just  emerging  from 
barbarism,  or  pa.<!>iitg  through  the  various  stages  of  im- 
proiement,  orarriin]  aiihc  highest  pitch  of  rcliticment, 
aerve  lo  measure,  as  by  a  scale,  the  different  degrees  of     ^^^^  !^* 
their  advancement  to  the  acme  of  civilization.     The  two  ^j^^  „,  rcSoe- 
■nosl  powerful  and  celebrated  nations  of  antiquity,  Greece  menc  may   ^ 
and  Rome,  aU'ord  ample  proofs  of  the  imlh  of  this  re-  ,'h™ni^c'™' 
.«ark.     The  shew*  and  public  sports  of  each  of  these  iporu. 
aations,  while  they  issued  from  their  character  aod  tuan- 
Dcrs,  operated  on  this  very  character  and  manners,  aud 
rendered  them  more  ardent  and   permani^nt.     Thb  con- 
nection between  the  character  of  a  people  and  their 
•ports,  was  forcibly  impressed  on  their  legislators  and 
tDlers.     Their  public  games  were  instituted  fur  other  pur- 
poses than  mere  amusement  and  relaxation.     They  were      LcgiiUton 
rendered  subserTient  in  Greece  to  the  noblest  riews  of  *"'j''u'°  ^ 
l^blative  policy.     Intimately  connected  u'ilh  the  whole  j^^  ip<>[i<  to 
system  ofgoremment,  whether  civil, military,  or  religions, 'V?'^'  ""^  '"'*' 
(bey  had  a  moral  as  wellas  a  political  teodcnc}'.    To  pro-      '       ' 
mote  ardor,  emulation,  fricndsliip,  patriotism,  and  nil  the 
mniraated  principles  and  connections  of  active  life,  the 
Olympic  and  other  solemn  festirals  were  iastitaled.     In 


^pntb 


The  ungr  tribci  of  America  fumith  variou*  proofi  of  the 
of  (hi*  remark.— .—Jikewiu  in  Ccllim' account  of  the  lucivo 
of  New  Hotland,  there  ii  a  ciuious  iUuitration  of  the  propoutty  of 
a  rude  and  nra^e  people  lo  ihOK  uouicmeott  which  ite  Bdipccd 
•o  Ihdr  peculiar  tiluation. 

Indeed  the  tingulat  aad  ludicroui  ceremony  of  initiiting  youth 
into  the  ranVof  wirriort.ai  the  cekbiition  of  ibeir  miliury  eier- 
a*a  and  pma,  i>  a  iliiking  iiutaoce  «f  thit  diapoiitioD  to  amutc- 
ment,  which  cien  the  moit  uvsgi  ud  wretched  lUie  of  llTe  cannot 
(ladicalc 
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order  to  inTcsHgalc  «ime  of  the  moral  and  political  eflfi 
of  these  popular  sports  aiiil  public  games,  which  r 
butcd  DO  largely  in  raising  the  Crot!k.s  and  Romans  to] 
height  of  unparalltrled  grandeur,    it  will  Ik  necessary' | 
cxtLmine  the  foundation  of  s  sysli^m,  which,  in  tome  r 
p(?ct9,  when  freed  from  ils  worse  abuses,  particularly  thoJ 
which  themore  ferocious  cliuraettr  of  Itomi-  introdut 
may  not  illaudably  nur  uniisi-fully  br  imitated  by  then 
cirtlizcd  nations. 

The  ancicDt      Though  it  may,  pcrhans,  be  admitted,   that   the  dllTrtl 

Suhdrl'^m  •■""  '"  Ibcslafeof  knowIcdgL-  and  i^fntral  policy,  in  ll 

to  iSiird  pl»-  ancient  and  modern  world,  will  uut  admit  of  a  close  *^ 

wre    Mid  lo    proximal  ion  in  the  system    of  iheir  public  sports  an 

pmoMl'  pow  amusements  ;  yet  the  principles  to  which  Uie  Greeks  dl 

vr-  rected  their  attentioa  in  controuling  popular  aransenieRl 

deserve  the  limited  imitation  of  every  free  and  enlightencB 

people.     For,  their  aim  was  to  direct  to  innocent  i 

useful  objects  two   of  the  most  powerful  principles  of  I 

human  breast ; — the  lore  of  pleasure  and  the  loYe  of 

action.     Hence  arose  the  institution  of  the  *  gytDSastie 

exercises,  which  formed  the  principal  part  of  all  the  t^ 

lemn  games.     The  gymnastic  art  consisted  ia  the  perform>* 

ance  of  bodily  exercises  calculated  for  defence,  health  MJf 

TheMhletic  diTcrsion.     That  branch  of  these  exercises,  called  1  ' 

V^E"^"' athletic  or  sportice,  must  be  coitsidered  as  coerat  *1 

the  formation  of  society +.     The  fi»e  ♦  gymnic  exerdte^ 


S 


according  (o  Pliny,  first  innitulcd  the 


gymnaitie  ^Dct 


in  Arcadia,  whence  ihcy  were  eilcndcd  throughout  Gnrte  I 
mccmrvcl]'  cooirlhuccd  to  the  highctt  gr^tificition  of  tmth  i 
Grecki  and  Ranuns,  in  their  private  icboult  and  pubiie  wilcn 

They  were  performed  in  the  Cymatiiiam,  where  not  only  yonik 
were  initrutled  in  these  eiercisci,  but  aim  the  philosopher)  laugka 
their  dilTerciit  doctrinci. — The  Palvatra,  which  formed  apartof  tbc 
building,  was  the  school  for  the  gynuiic 

f  In  Umoit  every  iaiand  of  tlie  Great  Pacific  Ocean,  we  find  a  ^. 
miJatity,  more  ar  lew  alrildng,  id  the  atWetie  and  Warlike  eiereild 
of  (he  DBliTct,  with  th  ote  practitcd  in  Greece. 

f  Theiefiveeicrciiea  were  called  Penlathlum  by   the  Cre<t% 
«Bd  Quinpertium  by  the  Rmitani.    They  coniiiled  of  leaping,  n 
ning,  throwing  the  Di*cui,  darting  the  javctin,  and  wreitling ;  1 
initeiKl  of  darting  the  jaTeliD,  others  mention  boiing.    Thclait 
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'  to  acnirttlfly  di-sciibiMl  by  HomcT,  Pindar,  Sophocles, 
kridFausanius,  formed  the  principal  branch  of  the  exuda- 
tion uf  youth. 

To  be  enabled  to  excel  in  the  performance  of  these,  How  the 
Ihey  were  trained  with  the  greatest  care;  and  f^^^'^Y  fa^lMcd!*'' 
means  wu  eraplujed  to  excite  powerful  emulation. 
Their  object  was,  to  rerreale  aitd  strengthen  the  body, 
u  well  as  fortify  and  exalt  the  mind.  For,  the  firm  or- 
gantKalion  acquired  by  |H>rpetual  exercise,  counteracted 
the  propensity  (o  vicious  indulgence,  which  a  voluptuous 
climate  naturally  inspires. 

They  likewise  infused  a  courage  depending  on  animal  Animiil  vigour 
strength  and  tigour,    which  was  excited  to  the  highest  ^'^" '''^'S^* 
pitch  among  this  warlike  people*.     Besides,  the  ambition 
of  honest  fame  (the  sure  +  reward  of  excellence  in  these 
iports  and  eontests)  taught  them  to  con  trout  (he  appetites 
of  the  body  by  theaffcrtions  of  the  soul. 

But  the  chief  aim  and  end  of  the  iustitulion  of  athLelic  —and  renden 
gymnastics  among  the  more  warlike  slates  of  Greece,  mencapsbkol 
■were,  perfection  in  the  military  character.  Their  phi- ,.Q„n[ry  1-^^. 
loBophers  inculcated  tliia  doctrine  by  their  precepts  and^taryari. 

mple. — Plato,  in  his  bookof  laws,  after  having  viewed 

the  high  importance  of  ar(]uiring  bodily  furve  and  agitily, 

well  governed  common-we&lth,    instead  of 

prohibiting  tlie  profession  of  the  atUotic,  should,  on  the 

contrary,  propose  prices  for  all  who  excel  in  those  e«er- 

tUses,  which  tend  to  enconi-age  the  militar}-  art." — And, 

\  perhaps  no  better  plan  could  have  been  contrived  to  fos- 

,  tet  a  'warlike  spirit  amongst  a  people  devoted  to  military 

'enterprize.  than  the  training  of  youth  in  these  hardy  and 

laborious  exercises,  and  in  proclaiming  rewards  for  those 

1  combined  with  wrestling  j  »nd  then  look  the  name  of 

—Sec  Hicronymu)  Mercurialii,  dc  arte  gymautici  

—and  Poller'*  Arehteologia. 

*  Hae  arte,  Poll ui  &  vagus  Herculci 

Inniiui,  arces  atligil  igncaa. — Hon. 

"  Tbut  mounted  lO  the  lowerg  above, 

"  The  vagrant  hero,  iOB  of  Jove." 
I  .      f  Sach  ai  juincd  viclorict  in  any  of  ihc<e  game i,  eipeciRlly  the 

1^  Olympic,  were  universally  iionourccl,  and  ahnost  adored. Ste 

f»  Plmarch't Sympos,  lib.  ii.  Que»t.  VI.  and  Potlci"i  Arehaol. 

I  Ee  2  who 
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Mere  strength  '^^o  excelled  in  their  pnblic  exhibition.     If  man  wete 
or  animal  cou-  only  destined  to  conquer  and  triumph  over  the  weaker 
ed^y^erocity.'  ^"^  '^^  faliant  of  his  race — if  the  lust  of  dominion  were 
the  only  appetite  worthy  of  gratification,  then  the  cnlti- 
▼ation  of  bodily  prowess  and  ferocious  courage  would 
properly  form  the  business,  as  well  as  pleasure  of  life* 
But  man  has  a  nobler  part  to  act  in  society;  and  enjoj* 
ments  more  pure,  lasting,  and  bettor  fitted  to  the  dignity 
and  character  of  his  nature,  become  necessary  to  hii  weU 
being  in  an  advanced  stage  of  civilization.     It  may  rea- 
dily be  conceived,  that  those  arts  whicli  sooth  and  em« 
bellish  human  existence,  and  whicli  depend  on  the  cnlti- 
ration  of  feeling  and  of  taste,  would  be  neglected  by  the 
Greeks,  when  only  bodily  strength,  activity,  and  addrese 
could  carry  off  the  palm  of  victory.     In  the  distracted 
itatc  of  the  first  settlers  in  Greece,  when  the  bodily  ener« 
gies  were  constantly  in  action,  courage   and  personal 
strength  decided  the  day  in  most  of  their  military  con- 
flicts.    Hence  courage  became  associated  with  everj  idea 
of  patriotism,  honour,  and  virtue.     It  is  the  opinion  of 
Mcnwho  have  Aristotle,  "  That  the  nations,   most  attentive  to  the 
•trength  and     formation  of  the  body,  strive  to  give  it  too  athletic  a 
ardour  will  not  babit,  which  injures  the  beauty  of  the  shape,  and  stints 
dfcnk        .      *^®  growth  of  the   person.     The  Lacedemonians  avoid 
this  error ;  yciy  by  imposing  excessive  labour  on  thebody^ 
they  engender  ferocity  in  the  mind,  thinking  this   con^ 
ducive  to  martial   spirit.     But  mere  warlike  courage^ 
taken  separately  by  itself,    is  a  doubtful    and  defective 
'  quality,  and,  cultivated  too  assiduously  by  the  hardf.uing 

discipline  of  toils  and  struggles,  will  dcgrad'^  uud  debase 
the  man^  blunt  his  faculties,  narrow  his  ic^r.\,  and  render 
him  as  bad  a  soldier  as  he  is  a  c<^r.-< -.ipiihle  citizen*." 
This  necessity  of  rendering  the  gymnastic  art  subservient 
tonobler  pnrstii^<5,  was  felt  and  acted  upon  by  the  Athe- 
nians, and  other  polished  states  of  Greece. 
Yhe<3rceltt  ^^*-  cultivation  of  poetry  and  music  was  encouraged 

cultivated  poc-  by  bestowing  the  highest  honours  and  rewards  on  those 

try  and  muwc  ^,j,q  excelled  in  these  delighful  arts  at  the  celebration  of 
at  part  oi  -^ 

their  pubh'c      ^^  ^®  public  games.     To  such  a  happy  combination  of 

*  Gillict*!  Aristot.  poUt.  p.  ajo. 

mental 
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ncntal  with  corporeal  ciccllencics,  cherishud  anil  ilif- 
pluyed  under  tho  most  pompous  and  fascinating  appear- 
aHice%  in  Lhdr  popular  divursions  and  solemn  festivals, 
nay  tha  Bptendid  achieTcmcnts  of  this  distinguished  gico. 
|ile  bo  attributed  *■  Considered  in  the  light  uf  aflbrding 
Rinusemunf,  exciting  generous  emulation,  and  of  creating 
robust  and  hardy  citiztns,  endowed  nith  energy  to  resbt 
■lavery  at  home,  and  cnemii»  from  abroad,  the  gymnastic 
exercises,  witii  some  exceptions,  and  under  proper  regu- 
lations, are  worthy  of  the  admiration  and  imitation  of  all 
free  and  civilized  states.  But  there  was  another  kind  of 
popular  sport,  common  to  the  less  polished  states  of 
Greece,  and  which  has  heen  practised  by  mankind,  not 
aniy  in  the  rude  and  barbarous,  but  (to  the  disgraco  of 
bumanily)  in  the  most  advanced  and  polished  period  of 
ilized  life.  This  amusement  dj^peiided  on  the  contests 
of  ferocious  animals,  whose  natural  antipathies  were 
made  use  of,  and  designedly  in&amcd  to  gratify  a  depraved 
and  barbarous  tasto. — ""  They  dullght,"  says  Lucian, 
{speaking  of  the  Greeks,)  "  to  behold  the  combats  of 
bold  and  generous  animals,  and  their  own  contentions  are 
•till  more  animated."— The  savage  ferocity  inspired  by 
the  frequent  repetition  of  such  barbarous  exhibitions,  ac- 
founts  in  some  measure  for  the  conduct  of  the  Ephpri  of 
Sparta,  who,  when  (hey  declared  war  against  the  HelotS| 
ordered  that  the  young  buU-dogs  should  be  employed  tn 

Mimici^uitii  ii  of  npinion,  that  the  want  of  emplojmcnc  for 

tlie  nwjuriiy  of  (he  tinzfni,  compelled  the   Greeks   to  become  a 

toelct;*    of   athletic  £nd  military   combilants;  for,    he    obierrei, 

ihey  were  not  permitted   lo  fallow  the  ordinary  Bccupalioui  of 

^ciHtitre,  commerce,  and  iiic  baBCr  art  i ;  uid  they  were  forbiddeu 

be  idle!  couMqjcntly,  their  only  reiource  was  in  the  gyniaaitic 

id  military  eietdiei."     But  ihii  aiicitioii   ii  contradicted  by  the 

p^etice  of  some  of  the  Grecian  ilalei.     Wc  know  that  in  Atheni 

highly  cilctmcd  and  lucceiafidly  cultivated.     Thii 


ihe  contetli  of 


and  barbirout. 


It  ihcieloie  be   under 


>od>[i> 


\  when  he  £i]ri,  "  II  fant  done  regarder  le>  Grecs  comme  luc 
•ocicC'  d'athletel  St  del  combattaoi."— Montctquieu  dc  Tetprit  de 
"  A*.  Bv.  IV.  chap.  VIII. 
The  Pancratium,  in  which  the  antagonisli  voluntarily  (brew 
.thenuclvc*  on  ihc  ground,  and  annoyed  each  other  bjr  pinching, 
.bitiuf,  icratching,  >nd  every  kind  of  nvage  all4ck,  ought  not  to 
^  endured  in  a  civilised  couauy, 

worrying 
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eary  to  gratify  thvirdqiiaved  appetites  by  the  «xhibitial 

Thtie  enonm-  of  human  butchery  and  sacrifice.     So  lost  to  every  spvl 

to  all  link]       '^^  dcccDcy  and  humanity  wm  tbts  infatuated  and  fl 

and  even  to      cious  people,  that  the  highest  ranks  of  society  gloried  li 

*'"''"'"  voluntarily  taking  a  part  in  these  encounters ;  and  evei 

the  softer  ses,  throwing  aside  every  trait  of  amiable  mi» 

desty   and  timidity,  were  anibiliuus   of  displaying  theff 

personal  courage  iu  those  savage  contests.     This  conduit 

did  not  c»cape  the  I<uh  of  the  Roman  satyrint. 


"  Figat  aprum,  &  uutla  tcacac  venabuIaroaminS. 

Persons  of  every  age,  sex,  and  condition  attended 

barbarous  sports.     The'intoxication  of   the   populao^ 

from  frequent  gralificalion,  arose  to  such  a   pitch,  that 

Streams  of  blood  lluwed  annually  from  several  hundreds, 

perhaps  thousands,  of  the  wretched  gladiators,  through* 

outthe  various  cities  of  the  empire.     When  the  people 

bad  been  so  fur  steeped  in  blood  as  to  prefer  beyond  anyi 

other  these  sanguinary  combats,  all  the  candidates  fog 

TheKl«bituil'''8''*'^'^**  bribed  their  favour,  by  outvying  each 

crucltK*  v:ii-    in  the  number  and  pomp  of  these  impious  shews.      Eitem 

m^^'^fih'  ""^  most  powerful  and  enlightened  mmdi  among  the  Roa' 

philoMDplicn.    mans  were  tainted  by  the  contagious  influence  oi  custom 

■  and  (he  strength  of  u at i anal  prejudice:  Cicero,  the  hth 

maneandJigmfiod  statesman  and  philosopher,  very  fiUQtly) 

if  at  all,  disap]>roTes  of  the  excessive  fondness  of  the  peo« 

pie  for  this  abominable  exhibition  in  his  time ;  and  pl^nljt 

expre!^cs  his  approbalion  of  the  practice  as  antiently  coiu 

ducted.     His  wurds  are,  "  crudele  gladiatorum  ipoct&« 

culuni&  inhumanum  nonnullis  videri  aolct ;  &  hand  sets 

an  ita  sit,  ut  nunc  fit :  cum  verA  sonles   ferro  depagna> 

bant,  auribus  fortasse  mulbe,  oculis  qnidem  nulla  poterkt 

*  Jiiliiu  Cisar,  in  hii  Edjlcshlp,  prewotcd   three  hundred  ■ 
twenty  pair  of  gladiator) — and  Trajan,   39  avcric  from    cmdly  W  1 
(he  former,  brought  oul  IDOO  pair  of  gladiators  during  a  wlcmnit^  I 
of  I>3  dayi.     But  the  languiiury  hero  cnliitcd  400  9enaton  *nd6( 
knightt  (if  there  be  not  a  corruption  of  the  tcit  af  Suclooiui,  th# 
faiaionap)  »  gladialon,  at  a  celebration  of^hc  Circcen 
See  Cibbon'i  Kiitory  of  the  Decline  and  Fall  of  ike  B 
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ttsfe  fbrtror  contra  dolorcm  &  Diorlem  disciplioa." — "  The  ^bs  rd  and 
•hews  of  gladiators  to  some  persons  may  seoni  barbarous  inhuoian  argu- 
,  *iid  tnhitman  :  and  I  don't  know  as  the  case  now  slands  ™""- 
tlut  the  censure  is-unjiisl: — Bat  when  only  guilty  per- 
■ons  were  the  combatantE,   the  uar  might  receive  bettor 
instruction— it  is  impo».sibIe,  howeyer,  ihat  any  lesson  to 
•the  eye  can  belter  forlify  the  mind  agaiiist  the  assaults  of 
*  grief  and  dcaih."     A  ridiculous  and   inhuman  asserlion 
(an  eloquent  historian  reclaims)  admirably  confuted  by 
the  bravery  of  antient  firi'cce  and  modern  E«ro|)e. 

Indeed  so  little  was  the  praclice  connected  with  military  The  Romani 
mrdourand  Iruu  courage,  that  before  its  establishment  (lie  didnotinj- 
Roiiians  were,    perhaps,  more  distingiiished  for  hraTery,  fj^i'^jj"^' 
Meadiness  of  discipline,  and  contempt  of  death,  than  at 
any  subaequentperiml  of  their  history. 

It  is,  howerer,  certain,  that  in  proportion  to  the  fre-  _  but  bcnme 
quency  and  exient  of  theie  bloody  e:«hibitions,  did  the 'i''Errnled  iu 
military  ralour  and  discipline  of  the  Romans  sink  into  a  crueUr!™'' 
■tale  of  degradation  and  con(eni|)l,     "  Al'tersubaialing  a 
period  of  600  years"  (according  to  the  remark,  of  Gibbon), 
**  llonoriufi  gare  the  final  blow  to  Ihis  inveterate  abuse, 
vhich  degraded  a  ciTilizcJ  nation  below  the  condition  of 
Mvage  cannibals." 

'  Rome  justly  suffered  moral  and  political  evils  from  Danger  of  in- 
fostering  such  inhuman  propensities:  her  existence  was  'Urreiriion. 
pjore  than  once  at  stake  by  the  insurrection  oT  the  wretch, 
fd  and  despairing  tictims  of  her  barbarity.  Besides,  the 
•orruption  of  the  populace,  through  the  medium  of 
ttiese  dirersions,  was  no  difficult  task  to  the  powerful  and 
wealthy.  When  man  has  been  taught  (o  subiluc  the  hu. 
■MDS  feelings  of  his  nature,  he  contracts  an  indiOerence 
to  the  purer  and  noblervirtues  which  lit  him  for discharg. 
log  the  duties  of  a  good  citizen.  Indeed  every  habit  that 
irean  out  the  sympathizing  sensibility  of  the  heart,  pro. 
portionably  disqualifies  man  from  excrrisinj:;  the  pleaiini; 
Auties  and  tender  charities,  connected  with  public  and 
^mestic  life. 

It  would  appear  from  this  hasty  sketch  that  the  popu-  -j-hp  Grecian 
lar  games  and  exercises  of  the  Greeks  when  compared  tpnriihadgosd 
with  thow  of  the  Romans,  were  better  calculated  to  pro.  ^""^'  ""; 
vote  the  social  as  well  as  indindtial  wdTare  of  mankind,  trary. 

■Vol.  XV.—Nov.  1808.  Ff  The  ^M 
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wiiirying  IhMC  miserable  slatK.     To  (be  Greeks  ra»y 
atlribiifed  two  barbarous  diTeraions,   which   hsTe  be 
eagt'rly  adopted  by  succeeding  nalinns.     The  lightiiii;  of 
Coctfighu.      cocks,  and  the  ditcreion  of  boll-fighls.     The  former 
ng  ui.        jjfg,  introdiiceJ  by  Themistoclea,  as  a  rcligioas  festival :-» 
it  Boon  degenerated  into  a  sport  Cot   the  gratification  af 
BTarice  and  cruelty-     The  latter  hnd  its  rise  in  Thesealj-, 
and    was  afterwards    transported   to    Home    by   JaliiH 
C*sar«. 
The  Ronun         fo  Greece,  Rome  was  indebltxl  for  almost  every  insti< 
enmcarned    tution   of  popular  sports   and  bodily  exercises; — but  th« 
ofGieecc         Romans  curried  them  to  a  hi'ight  of  splendour  and  ma^a 
nificcnce  unknown  to  their  first  intenlors.     The  Circut 
and  Amphiflieaire  of  Rome,  exhibited,  on  a  scale  propor^ 
tioncd  to  the  immense  extent  and  power  of  the  mtion, 
all  the  popular  sports  +  celebrated  at  ihe  Grecian  so- 
lemnities.    In  their  gymnasia,  jonlh  were  likewise  care* 
fully  inslrucrpd  in  Ihe  gyninii-  exercises,  and  likewiBe  tba 
atiiletic  fombalanla  trained  up  for  public  exhibition:— 
But  the  barbarous  policy  of  the  state,  or  rather  the  rude 
Tbcy  were        and  ferocious  manners  of  the  people,  ^are  rise  to  the  allil 
more  gloutny,    j^pp  ^j-  bloody  shuws  and  tombits,  with  manly   sport* 
toodou*,  »nd         ,  .  .       ,  .    r        .  ... 

CTutL  3nd    exercises.     A    gloomy   and  lerocious  snpersUtion^ 

operating  on  the  minds  of  a  peo^ile  inured,  like  the  Rdb 
mans,  to  foreign  warfare  and  intestine  broils,  suggeited 
the  practice  of  shedding  the  blood  of  captives,  as  agrata> 
ful  sacrilice  to  the  manes  of  illiistrions  warriors.  Tfak 
practice,  at  first  a  superstitions  rite,  became  a  ceremony 
of  more  pomp  and  ODtentatlon  at  tho  obseiiutes;^  of  d'a^ 
tingutshed  persons.     Uenre  the  origin  amongst  the  Bo< 


t 


•  See  PeggeV  DiMerinlion  on  Cock-fiEfiiing  in  ihe  Arehttoloiia 
firiLlan.,  and  Pottcr'i  Antiijuilio  of  Greece. 

I  The  l.\iii  circeniet,  or  ciiceniian  garnet,  iaduded  M  the  divo^ 
•ioru  of  the  Circus,  viz.  The  Pent «hlum,  or  Qum<I"crlium,  ch» 
riot  facet,  Pyrihic  dance  of  ihe  Oreclu,  lo  which  were  adM 
»|Hifi*  of  Roman  origin.— The  Namnachia.  or  «ca  Tighn,  and  bloo^ 
contbati  of  gladiators,  and  llic  conietts  of  fcrocioua  animali  with 
each  other  and  with  man. 

t  The  firtt  ahew  of  gUdiaCon  was  imtitutcd  by  Marena  and 
Dedui  Brutus,  on  the  death  of  ibdr  faiher,  in  the  year  of  th« 
city,  490.— Sec  Kcanct'i  Anti  ;uitici  of  Rome, 

people 


|ieO|il(;  had  once  acquired  2  taste  for  bloody  Gxliibilions, 
t  be  doles  table  spectacle  of  gkdkatorial  coinbttls  waa  pre. 
•ented  fur  tlicir  amusement. 

The  progress  of  cruelty  and  the  danger  of  gralifying 
barbarous  propensiliH,  cannot  ailroil  of  more  gtrikhig 
illustration  than  what  Ik  afforded  by  considering  the 
effects  of  these  savage  cxiiibilioris  on  the  manners  and 
characler  of  the  Romiins, 

This  is  not  the  proper  place  to  discuss  the  question  of 
Righ/  or  Expediency,  which  man  has  always  claimed  of 
rendering subserviiint  to  his  wanton  sports,  the  lives  aud 
feelings  of  the  brute  creation.  Il  will  come  wilh  more 
propriety  under  discussion  in  the  sequel  of  Uiesc  observa. 
tions.-— But  it  may  not  be  improper,  at  present,  to  ani- 
nadiert  on  the  consequences  of  rendering  bloody  scenes 
familiar  nnd  amusing (o  even  au  enlightened  people. 

The  frequent  spectacle  of  animals'  conliicling  with  Coii flic  1 
each  other  in  the  games  of  Ihe  Amphitheatre,  gradually  wiW  »n 
hardened  the  public  mind,  and  begat  a  uccessjfy  for  diver.  ""  "" 
sions  of  a  more  animated  and  dangerous  kind. — Men 
were  enconiagcd,  and  even  compelled  to  enter  the  lists 
frith  wild  beasts.  At  first,  condemned  criminals  forfeited  _ 
their  lives  in  these  contests.  But  those  were  not  suf- r 
ficiontly  numerous  to  gratify  the  appetite  of  a  degraded  ""ftiikirLallv 
and  licentious  people.  Men  +  were  professedly  instructed  mtirucied,  ftc. 
and  regularly  hired  to  sell  their  blood,  like  gladiators,  in 
these  bestial  contests.  Such  enormities,  great  as  they  are, 
hide  their  diminished  heads  before  the  supreme  wicked- 
ness and  cruelty  of  glaiUutoriat  exhibitions.  \Vhen  the 
Miaceptihility  to  humane  and  tender  feelings  became  al- 
most extinct  by  the  bestial  encounters,  it  became  neces- 

*  la  the  thew  of  wild  bc>it«  nhibilcd  by  ]uliu>  Cicur  in  his 
Uiitd  Coniulihip,  IWEiily  (Itphantt  were  oppoicd  lo  joo  foolmca, 
and  10  more  with  tuneu  un  ilitir  Uatki  {tixiy  men  being  allowed 
locacb  turret}eDE*ged  willi  600  foot  and  at  muiy  tigrie.  There 
were  tbcet  lorti  of  ibetc  divcriioiu,  undci  ibc  common  title  of  Ve- 
nation. The  fim,  when  the  people  were  pecnutled  10  run  after  the 
beaictandciitch  what  thry  could  for  Ibcir  own  u»«— iJte  teeond, 
when  the  beaiti  taught  with  cue  auatlierj  and  [he  third,  whui 
they  were  brought  out  lo  engage  with  men —SMKcoMt'i  Roman 
Auciquiiiea. 

f  Theic  were  called  Betiiuii*  1 


^  —  first  ei 


Cruclt)^  ic 
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{.diminish  the  influence  of  this  principle,  ought  carefull| 

III  be  aroiilc'd.     Now  cTory  single  act  of  cruelty  c 

ralTynma^hy"  hutes  its  share  toward  the  weakening   or  MtingnisMj 

Droiin;  the   principle  of   sympathy;   and    by    the   repetition  ( 

KDCh  acls,  according  to  the  generul  laws  of  habit*,  a  dl 

position  to  cruelty  is  liltBly  to  be  generattd.     If  a  chil 

becarly  indulged  in  sporthely  tormenting  animah,  an 

this  tieiouB  propensity  be  suflcred  to  crow  up  into  a  bi 

bit,  his  Rnnsibilify  to  humitn  suffering  will  be  proportioili 

ably  diminishetl ;  insensibility  will  harden  into  brutality 

and  at  length  he  will  not  be  mlrainiKi  from  pcuitire  ai 

of  cruelty  toward  hia  own  species,    ivhencTer  goadcdbj^ 

—  uid  render  the  feelings  of  interest  or  of  passion.      Ilogartk,  o 

him  c»l1ou<  lo  mofal  painter,  has  admirably  illustrated  the  progrtM  d 

feeling  in  loei-  crnclty  in  the  human  breast.     The  first  stage  of  his  herrfl 

«ty.  career  is  marked  by  iportive  and  wanton  barbarity  t 

«ninials.     Upon  this  foundation  crimes  are  soon  ereeted'J 

and  at  length  grown  callous  lo  every  social  +  and  monl 

feeling,  he  closes  iiin  profligate  career,  by  the  perpetifc 

raniiMt'oniliy  tion  of  a  deliberate  and  cruel  murder.     Another  exceUeat 

rJ!^1!J.k"^    judge  of  the  human  heart,  Dr.  Moore,  has  forcibly  d». 

picted  the  clfecU  of  ivanlon  cruelly  to  the  inferior  c 

•  "  Tlie  habltudt  which  the  people  &f  ihii  country  {*ir.  ClfC 
of  Gooil  Hnpr)  nccnsarily  acquire  in  wilneuicg  iaitancei  qfa^ 
cliy  on  human  a>  wM  a>  brute  creaturo,  canool  fall  lo  ptodneft 
tendency  in  Iiardncss  of  heart,  and  to  ilidc  feclingn  of  leaderaw 
■nd  iKnrvolence.  In  fact,  Ibe  rigour  of  juilice  ia  seldom  •oftcMt 
with  the  h»lm  of  mercy."— See  Batrow'i  Travels  in  Africa,  Vol,  (^ 

t  Such  is  the  general  imprr«»ion  on  ihc  mind  of  the  power '4 

hibil  lo  generate  crucll]',  (hat  in  most  count'ici.  lliotc  ocenpatkii 

■which  employ  men  ir  the  dc-truciion  of   inimsl  life  fiw  the  BW# 

of  human  tcind,  aic  held  in  degradilioa  and  contempt.    Til 

lowest  nf  the  butchering  tribe,  io  default  of  ai 

pcllcd  to  perform  hii  functions  in  France  and  many  other  paiUd 
There  i»  an  opinion  prevailing  in  En^and,  th4 
butchers,  and  even  largeont,  ate  equilly  disqualified,  by  the  naturi 
of  their  oeeupationi,  lo  tit  upon  jurica,  io  trials  atleeting  the  liW 
of  their  fellow-subje«ti.  This  is  probably  a  popular  crrori  OTtl 
true,  yel  a  much  more  honourable  rcaion  may  be  ai  " 
surgeons  are  not  required  to  act  in  the  capacity  of  ju 
office  is  10  adminitier  to  the  (ufTcrings  and  calamiiict  of  thcirU 
low-ereatures— .and  it  is  6t  (hey  should  every  moment  be  d 
gaged  and  free  (oobcy  theaummonita  io  bumanea  duty. 


eirW 
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tion,    in    t)ii    character   or   Zdoco.     The  feelings    of 
humanily  became  stiBcd  in  this  monster's  breont,   from 
an  early    jcralificalion  o(    his    caprice    and    pasbioti   ia 
•porting   with  ihe  torments  ol'  the  animal   race,     it  is 


likewise  our  duly  as  well 
from  all  acts  of  wanton 
The  organs  of  sensation 
cvidctilly  adapted  for  rcc 
sions  of  pain  and  pU'a&ui 
apecch,  [heir  groans  and 
of  their  painful  ftjelings 


moral  advantage — to  refrain 
lelly  to  the  brute  creation, 

alt   liie  inferior  animals,   ar0  1 

ing  and  transmitting  impre%>  | 

—and  although  depriveil   of  i 

C5  are  intelligible  indication  J 

or  are  animals  less  capable  ' 


of  expressing  signs  of  pleasure,  as  well  as  of  sudcring. 
This  provision  tor  the  graiitication  of  their  several  senses, 
Is  a  gufltcient  proof  of  the  intentions  of  the  Creator.  Like 
■nan,  they  were  formed  to  feel  and  to  enjoy.  Here  rests 
the  foundation  of  their  natural  right  to  protection  and 
humane  treatment  from  mankind. 

itcannot  be  inferred  from  this  nimle  of  reasoning,  (hat 
animal  life  should  in  every  iostancc  he  held  tacred.  The 
Jaws  of  nature  and  necessity  demand  from  us  the  painful 
eocrilice. — Man  most  destroy  life  in  order  to  live.  Be-  i 
■ides,  we  raii»(  consider  that  it' man  had  subsisted  only  on 
Tcge table  food,  the  majority  of  the  animal  race  which 
furnish  his  table  would  never  have  enjoyed  life.  Instead 
of  increasing  the  breed  of  animals,  he  would  have  been 
compelled  to  destroy  them  to  prevent  a  famine. — But 
Jiarbarousiy,  wantonly  and  deliberately,  to  torture  and 
desiroy  animal  life,  is  equally  repugnant  to  humanity,  i 
duly  and  the  best  interests  of  mankind.  Kxpericnce 
teaches  us,  that  the  common  sense  and  feeling  of  mankind, 
condemn  that  man  whose  greatest  delight  seems  to  consist 
in  bloody  and  barbarous  sports. — Youth,  it  must  be 
observed,  coraiuouly  inQict  pain  on  animals  in  mere  sport 
withouta  due  knowledge  ofthccrll  they  commit.  And 
the  ignorant  populace  frequently  err  from  the  samo cause. 
They  are  led  to  consider,  but  too  often,  from  the  conni- 
Taneo  and  even  encouragement  of  their  superiors  in 
knowledge  and  station,  that  the  animal  race  are  equally 
indifferentto  pleasure  or  pain;  and  only  created  for  the 
jiurpose  of  gratifying  the  appetite,  or  i:ontributiag  (o  the 
^ircrtion  of  mankind. 

If 


The  lyitem  af 

thai  aninuli 
ihoM  bcdc»> 
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ON  SPOBTS   IKD    EZBRnSEi: 

«.  Ir  tlie  qiicxttpD  be  atkti), — "  Whetht^r  all  aports  i^ 
mcd  from  animal  suDering  becniitled  to  eqnal   condem- 

la  nation?"     Tho  answer  is  decidi'dlj-  in  the  negative. — 

''E  For,  although  perhaps  none  can  be  completely  jnstifiedf 
yet  there  is  still  a  wide  difTvrenee  in  the  degree  of  mor;^ 
and  physical  ctiI  resulting  from  their  practice.  That  Han 
of  diversions  pursued  for  the  benefit  of  hi-allh  and  exer- 
cise, where  the  enjoyment  of  pleasure  springs  from  the 
exertion  of  our  active  faculties,  must  not  be  compared 
with  those  depraved  and  cruel  Sports,  which  merely  con- 
■ist  in  the  torture  and  destruction  of  the  animal.  In  the 
present  slate  of  society,  active  dirersions  become  almost 
necessary  to  the  well  being  of  the  opulent  and  sedentary 
classes  of  mankind.  Man  cannot  be  happy  without  oc- 
casional active  employment.  He  pines  in  fbe'tap  of  casQ 
and  pleasure,  and  requires  the  stimulus  of  animated  exer. 

irtion. — Hunting  in  all  stages  of  society  has  therefore 
formed  a  principal  share  of  the  business  and  pleasure  of 
man.  But  in  this  kingdom  especially,  a  considerable  por- 
tion of  ils  inhabitants  devote  part  of  their  time  to  the  ac- 
tive and  vigorous  pursuits  of  the  chace.  And  althougb 
it  may  be  urged  in  favour  of  this  exercise,  that  it  invigor- 
ates theepirits,  leaches  men  to  despise  enervating  pleasure, 
and  inures  them  patiently  to  sustain  hunger,  cold  and  fa- 
tiguc  ;  yet  it  cannot  be  denied,  that  it  has  a  tendency, 
when  too  eagerly  pursued,  to  blunl  the  fcnsibilttr, — -to 
render  the  manners  rude  and  coarse,  and  thus  to  degrade 
the  dignity  ofthehumancharactt:r.  The  man  of  enlarged 
understanding,  liberal  notions  and  elegant  manners,  ma^ 
occasionally  caU  in  the  aid  ofthe  chace  to  relieve  the  fa- 
tigue of  sedentary  employment,  or  renovate  the  powers 
of  nature,  eshausted  by  menial  exertion,  without  much 
nners  or  morals ; — but  fre. 
I  thai,  liy  which  misery  to 
soluttly  vicious,  is  yet  of  no 
neither  to  form  the  gentleman 


apparent  injury  to  his  m; 
guentlt/  to  take  pleasure  i 
animals  is  inflicted,  if  not  a 
good  tendency  ;  it  conduce 


If  it  be  considered  as  too  nice  and  fastidious  a,  delicacy 

to  impute  blametothe  practice  of  destroying  animals  for 

the  purpose  of  health,  exercise  and  recreation,   it  may, 

however,  be  ollovcd  to  call  iu  ^acidon  the  policy  and 

humanity 
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|.  Imitmiiily  of  other  diTcrsions,  once  highly  cherished,  ftnd 
iliU  100  much  practised  by  the  people  of  this  country. 
Some  of  these  national  sports  are  sanctioned  by  the  prac- 
tfce  and  encouragement  of  many  persons  distinguished  for  ' 
rank  and  talents. — That  there  should  be  found  such  abnf . 
tflTt  of  the  bloody  and  barbarous  diversions  of  coek-Jighl- 
ing  and  bull~baiting,  is  both  a  subject  for  surprise  and 
rpgret. — These  tno  amusements  seem  to  have  sunived 
the  dcstrnclion  of  many  other  sports  cijuttlly  as  unmean- 
ing and  barbarous ;  but  that  they  should  not  have  entire- 

"  ly  jiclded  to  the  improied  state  of  manners — or  lbs 
interference  of  the  Ian  s,  is  a  subject  of  just  reproach  to 
ns  by  foreigners)  and  of  disserved  reprobation  by  the 
Inimaue  and  reflecting  of  our  oirn  countrymen.  The  re- 
ciprocal  influence  of  sports  and  manners  on  each  other, 
may  be  shown  from  these  and  similar  diversions,  as 
{)raclbed  in  various  periods  of  our  hititory.  A  late  ing^ 
nious  and  laborious  writer*  has  described  the  ancient  and 
modem  diversions  of  the  people  of  Great  Britain,  from 
the  earliest  authentic  records  to  the  present  time. — Thii 
picture  confirms  the  general  truth  of  the  position: — 
That  as  a  nation  improves  in  manners  and  civilization,  it 
loses  its  high  relish  for  inhuman  and  ferocious  diversions. 
If  is  moro  than  probable,  that  the  sports  derived  from 
liuimal  contests,  such  as  buU-baitlng,  bear.baiting,  and 
cock-fighting,  arc  vestiges  of  Roman  amusements  iiilro- 
•  duced  by  that  people  into  this  conquered  island.  It  is 
At  least  certain  they  were  practised  f  in  the  early  period 


Coct-figkling 


of 


•  Sec  Strult'i  Diversions  and  P.isiimes  of  the  Feopte  of  Eog- 

t  Thcjonglcuri  or  jiiggtcn,  inllkc  tti^ii  ot  Henry  the  id,  mad<  » 
profctsion  of  training  built,  heart,  nnd  even  honcti  for  the  purpote 
of  biitinj  them  with  dog*.— The  sport  of  fighling  cocki  iu  piiehed 
battles,  tirti  appcmi  on  record  in  the  uoie  reigo.  During  lubie- 
qucnt  reigns  tbia  tport  became  general ;  and  to  the  diigrace  of  our 
muiiiry  wa>  counleuanced  by  ro<fil  farvour  daring  Jameiihe  lat  and 
Charles  the  ind's  reign,  if  Uie  Romani  let  oi  the  eiampte  in  devi- 
Aag  tliHC  ipotts,  it  muM  be  confessed,  we  have  "  bettered  the  in- 
■truetion."  For  to  Eugliih  rdiDcmeut  and  iogenuity  may  be  u- 
Cribed  the  noble  iaventlon  of  the  Oalllc  or  Spur ;  by  the  aid  of 
which,  the  gallant  eombitantj  of  the  cockpit  mangle,  torture  and 
detttoy  each  other ;  no  doubt  to  the  great  titiifaction  and  delight 
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f  or  our  bititor}'.     During  (he  military  CRllmaiasm  oftfac 

i  middle  ages,    while  juiists  and   tournamenU    funiisbed 

ainutemeat  to  the  nobility  and  k<''i>'''j,  martial  exercisei 
constituted  the  chief  diversions  of  the  btyiiy  of  the  people. 
Science  ofde-  Hence  arose  the  establishment  or  schouls  for  teaching  the 
fi^t^o^Eng-  "  Noble  science  of  defence,"  as  it  was  called.     Thesa 
liihcladiitcrt-   laid  the  foundation  for  prufesscd  gladiiitors,  or  prize-fight. 
crsi — The  (;rt.'ut  preialencc  of  murder,  robbing aad  ereiy 
5|iccies  of  burburity,  in  consequence  of  these  proceedings, 
during  the  ruif-n  of  Edward  ihc  Firiit,  compelled  the  go- 
(eniment  to  i^sue  an  edict  to  sugipri-js  the  schools  as  well 
thccombats  of  prizD-fightrr^. 

During  tin:  rrign  of  Henry  the  Setcnth  and  Henry 
Eighth,  these  schoob  were  rCTivcd  in  consequence  of  t 
supposed  degeneracy  in  the  military  spirit  of  the  people  ; 
and  the  baiting  of  animals  at  the  same  time  became  a 
favourite  "  diversion. 
ThebciTgar-  The  Bear-^rdcn+,  during  the  16th  and  the  early  part 
^"i'  of  Ihc  irih  cenf  ury,  was  the  place  of  rendezvous  for  the 

highest  as  welt  as  ihc  lowest  classes  of  society.  The  Tal- 
ler, when  (re;itlng  on  the  barbarous  sports  of  this  national 
circus,  and  Ibo  comments   of  foreigners  on  the  subject, 

of  admiring  spif  l»tor».  Another  instance  of  our  barbarom  ingt- 
Duilf  mutt  nut  1>c  omiilcd.  No  other  nition  but  the  Biitiih  tut 
contrived  to  put  !□  practice  ihc  BatlU-Styal,  and  (he  H'rlti-Maiii^— 
tn  the  former,  Ihc  ipcclator  may  be  gratified  with  the  diiplay  Of 
Dumbcri  of  game-coeki,  deilroying  each  oiher  al  (he  tam:  moment 
without  order  or  diitioctian.  In  Ibe  latter,  thcic  cOurageODt  bird* 
are  doomed  to  dcitniclioii  in  a  mare  regular,  but  not  leH  certain 
maQDcr.  They  fight  in  pairs,  (juppoic  i6  in  number]  and  ihc  two 
tail  luitivon  arc  then  matched  against  each  other ;  » 
'11  birds.  31  must  be  necciiarily  slaughtered. — Sec  Pegge't  Enayon 
the  ArcSdlogia  Bri(annlca 

'  Stephen  Coucn,  in  the  latter  end  of  Henry  Sth'i  reign,  eonii- 
deretbat  our  aneeslors  had  entirely  lutilc  into  the  lap  of  cHcminacy, 
.It  may  be  proved  by  the  Culloniag  singulirlf  quaini  and  alliterative 
stjle  of  abuM.  "  Our  wrestling  at  arms  is  turned  into  wallowing  in 
Udin'lapii  our  courage  to  cowardice 
bows  into  bowls ;  and  our  darts,  into  dis 

f  Another  common  diversion,  during  the  period  of  Queen  Elina- 

licth  and  in  the  Cvra  following  leigni,  coniislcd  iu  fcvcral  pcrtonc 

le  scourging  with  whips,  a  blind-folded  bear  round- 

(he  ling,  whose  sui&ringi  and  awkward  attempts  at  revoige  highly 

gratified  the  noble,  1*  well  u  ignoble  spectator). 

addi. 
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Ildilt,    "I  wish  1  knew  how  to  answer  the  rcproaclie* 
wbidi  are  ca^t  uputi  ui,  and   to  excuse  the  death  of  so 
Biany  inuuu-nt  cocks,  dogs,  bulls  and  bears,  m  hart:  bctsn. 
Kttogothorby  the  ears,  and  didl  llh  uiitimtlj-  di-ath  only 
to  create  u»  Kporl."     Uull-baiting  was  not  coiiriiicd  w  ithiii 
tte  limits  of  a  kcar-garJen,  but  was  universally  praclUud 
on    various   occasions,    in  all    (he    towns  and  Tillages 
throDghout  the  kingdom.     In  many    places  the  practice 
wai^Mnctioncd  by  law,  and  the  bull.rings  affixed  to  largn 
■tones  driven  into  the  earth  remain  to  this  day,  as  mcuiij- 
TiftlB  of  this  legalized  tpccies  of  barbarity.     The  regular      Bull-baitin* 
■ystem  of  bull-bailing  iieeins  to  have  commenced  with  the  still  coaiinuci 
reign  of  King  John,     lis  general  prevalence  ^iuce  that 
jteriod,  until  within  a  tew  years,  mnst  have  produced  im- 
portant effects  on  (bo  manners  and  character  of  the  people. 
The  misery  it  has  ioHicled  on  the  harmless  and  inoSeOi-ivi! 
brute,  isa  matter  of  no  small  regret  and  indignation  with 
the  humamc  and  considerate  part  of  mankind ; — but  the  lo  degrade  the 
injury  done  lo  public  morals  and  social  huppiness,   by  J^j' di,^°a"J* 
an  attachment  to  this  d<^Tading  pa!.timc,  is  still  more  to  be  iKc  nation. 
dpp1ori:d.     Numbers  of  bulls  were,  and  stdl  continue  to 
be,  regulaily  trained  and  carried  about  from  village  to 
village,  to  enter  the  lists  against  dogs  bred  up  for  the  pur- 
pose of  the  combat.     To  detail  all  the  barbarities  com- 
mitted in    these  encounters  would  bo  a  disgusting  and 
tedious  task.     All  the  bad  passions  which  spring  up   in 
ignorant  and  depraved  minds  are  here  set  afloat.     The 
torments  and  blood  of  the  sulfering  beast,  are  purchased 
by  money  of  liis  unfeeling  majiler ;  and  the  owners  of  the 
dogs  are  not  more  gratified  in  gaining  their  sanguinary 
wagers,  than  in  applaading  the  savage  ferocity  displayed 
by  these  animals.     Wc  cannot  often  appeal  to  Ihc  annaU 
of  bull-baiting; — but  if  they  were  regularly  laid  open,  it 
isprobable  that  many  instances  of  a  similar  kind  to  tlii^ 
followingmight  be  held  upas  a  lesson  to   Ihc  abettors  of 
inch  diversions, — •  "  Some  years  ago  at  a  bull-baiting  Dttcitablrbar- 
in  the  North,  a  young  man,  confident  of  the  courage  of  hnntiti  p"!- 
his  dog,  laid  some  tritiing  wager,  that  he  would  at  separate  foibwt?!  \i 
times  cut  off  all  the  four  feet  of  his  dog,  and  that  after  >hii  si'o^t. 

•  See  Btwicle'i  QuidiupedL— Article  Dog. 
Voi~  XV.— Nov.  ISOO,  G  p  every 


h 


erery  ampuiatioa  he  would  attack  the  bull.  The  cruel 
experiment  was  tritd,  and  with  sucre^s."  Such  detest- 
able barbarity  can  only  be  exceeded  by  the  follawin^ 
recital  extracted  from  the  public  prints  of  1790.  At  a 
bulUbaiting  in  Staflbrdshire,  after  the  animal  had  be«ii 
baited  by  single  dog:>i,  he  na«  attacked  by  uurabers  let 
loose  at  once  upon  him. — ^Having  escaped  from  his 
tormentors,  they  af;ain  fastened  him  to  the  ring  :  and  with 
a  view  either  of  gratifying  their  savage  revenge,  Of  of 
better  securing  their  victim,  they  actually  cnt  off  his 
hoofs,  and  enjoyed  ihc  spectacle  of  his  being  worried  to 
death  on  his  bloody  and  mangled  stomp:-.  These  facts 
speak  more  than  a  volume  against  the  sophistic  ar> 
giimi-'nts  ofihe  advoealen  for  exciting  brave  and  manly 
courage  by  the  exhibition  of  bloody  and  barbaroua 
sports. 

[To  be  concluded  In  our  neil.] 


VII. 
Remarkable  Effect  of  the   EJfluvfa  from  Ammonia  Mu- 
riate of  Piatina  on  the  Eyes,  Sostiils,   TJiroaf,  and 
hangs,  asin  a  Catarrh.     In  a  Letter  from  An  Ocea* 
sional  Corrtspondent. 


To  Mr.  NicHoLsopf. 


hi-  J.D 


I 


DO  not  know  that  Ihc  rollowing  elTects  of  the  effluvia 
btrio  noticed  of  precipitate  of  piatina  by  muriate  of  ammonia,  i.  c.  of 
ammonia  muriate  of  piatina,  have  been  observed;  and 
whether  or  no  these  arc  like  those  Irotn  tlic  effluvia  of 
ipecacuanha,  in  occasion,  as  asthmalical  paroxysms,  only 
to  be  considered  as  produced  in  particular  constitutions, 
I  must  learn  from  the  intelligent  correspondence  of  your 
journal. 
.(mthe<r«etn,  Every  time  I  have  had  occasion  fo  open  a  paper,  or 
brvipnutriMD  small  parcel  of  the  above  preripitale,  although  I  merely 
i^KofpUi^"  tou'^f"'''  ''  '•'*'»  "ny  fingers,  or  even  when  I  did  not  tonch 
it,  but  merely  inspected  it  for  a  minute  or  two,  I  was  in-m 
ftw 
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few  minutes  affected  with  au  uneasy  aensalion  in  my  eyes, 
nostrils,  throat  and  lungs,  exacting  a  discharge  of  tears, 
sneezing,  with  running  from  tlie  nose  as  in  a  catarrh, 
•bortnesg  of  breath,  attended  by  an  itching  and  beat  of 
the  face  with  sometimes  redness  of  it  as  from  erythema. 
The  last  time  I  was  atfected,  although  I  had  nut  touched 
the  precipitate,  I  experienced  along  with  the  above  efTci-ts 
a  slight  disagreeable  taste,  and  the  dyspnoea  continued 
mfler  the  catarrhal  symptoms  had  vanished  ;  which  they  do 
usually  in  about  an  hour.  It  may  be  proper  just  to 
mcntioD  also,  that  after  leaving  my  laboratory  for 
about  two  hours  after  the  abote  effects  came  on,  and 
by  which  lime  I  was  nearly  recovered,  as  soon  as 
I  returned  to  the  place  where  I  opened  the  parcel,  but 
did  not  again  expose  myself  to  il,  the  above  symptoms 
were  again  brought  on,  although  In  a  slight  degree. 
I  found  wetting  ray  face  with  cold  water  rery  serviceable 
tn  removing  the  erythema,  and  removing  of  course  the 
Leat. 

I  take  for  granted  it  is  commonly  known  that  by  a  si- 
milar exposure  to  the  powder  of  ipecacuanha  root,  a  fit 
of  asthma  is  brought  on  in  particular  persons,  although  so 
rarely  that  such  persons  are  considered  to  have  what  is 
called  idiosyncrasy  of  constitiilion. 

The  difliision  through  the  air,  manifested  in  the  above 
cases  of  invisible  and  imponderable  particles  of  matter, 
may  serve  to  enable  us  to  conceive  the  mode  in  which  in- 
fectious matters  are  communicated. 


la 


Oct.  IDth,  1604. 


Dear  Sir, 
With  much  regard. 

An  Occa»ioDal  CorreipondcDt. 
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Extract  from  a  Letter  of  M,  Protisf,  to  M.  Vamnietin^ 
on  Porcelain  and  on  the  Alimentary  Use  of  Lichen 
Islamlicuh*, 

Madrid^  Dec.  22,  1805. 

Sir, 

Excellent  pot-  JL  was  fisited  by  one  of  jour  pupils,  M.  Siquiera,  an 
•DMw  m  ™  interesting  and  intelligent  Portuguese  young  gentleman. 
W«  arc  going,  to-morrow,  to  sec  the  manufacture  of  por- 
celain under  the  direction  of  M.  Sureda,  who  was 
brought  up  to  this  art  in  the  manufactory  of  Sevres,  ahd 
now  makes  a  most  beautiful  porcelain,  of  a  much  harder 
texture  than  yours.  This  is  not  effected  by  means  of 
kaolin,  but  with  the  spuma  maris^  a  siliceous  magnesian 
stone,  found  in  the  neighbourhood  of  Madrid ;  we  shall 
send  you  some  patterns  which  will  astonish  you.  He 
covers  his  biscuit  with  feldspaths  of  Gallicia,  which  are 
very  beautiful.  The  stone  above  mentioned  wonid  be 
excellent  for  the  construction  of  chemical  furnaces. 
When  taken  from  the  quarry,  it  is  soft  and  admits  of 
being  cut  like  soap.  Furnarcs  made  of  this  stouc  are 
extremely  light,  and  never  untlcr^o  fusion,  however  in* 
tense  the  heat  may  be.  Were  such  a  fossil  to  be  met 
with  near  Paris,  y\c  might  do  without  the  rue  mazom 
rincj  (qu  ?).  Besides  magnesia,  silcx,  and  some  particles 
of  argil  and  lime,  this  stone  contains  a  portion  of  potash, 
which  contributes,  not  a  little,  to  the  superior  qualities  of 
the  porcelain. 
Lichen  Uland-  The  following  fact  is  perhaps  no  less  interesting  than 
icus;  its  value  that  above  alluded  to.  Don  Mariano  la  Gasca,  pupil  of 
Cavanillez,  a  young  botanist  of  great  promise,  has  just 
presented  me  with  a  specimen  of  Lichen  (Islandicus) 
which  he  has  discovered  in  the  mountains  of  Leon,  where 
it  grows  plentifully. 

I  expected  to  find  in  it  merely  a  weaker  or  stronger  tine* 

torial  matter;  but  I  find  when  pro])erly  boiled  it  is  very 

'good  to  eat,  is  very  tender,  and,  I  think  ought  to  be  con- 

*  Annalet  de  Chimie,  Vol  LVILp.  Z96.<— Febnisry  iSo6. 
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Bidfred  >  resource  for  food  proridcd  by  Nature  perhaps  in 
erfry  Country,  which  has  hitherta  bi^en  OTCilookcd.  I 
voald  recommend  you  to  draw  the  attention  of  the  bota- 
nist* at  Paris  towards  this  plant,  and  provide  some  your- 

I    leir  for  the  enlcrlainment  of  your  frlmds ;   it  is  an  excel- 
lent culinary  tcgelablc.     1  think  I  once   saw  Some  at  § 
Yincennes  or  in  the  Uois  lie  Boulogne. 

One  pound  of  this  Lichen,  dry,  produced  three  pounds   Particular  bc* 
when  dremcd  and  well  drained  :  it  may  be   ealen  with  '^°""'  "^  •'^ 
oil,  butter,  and  no  doubt  in  many  other  ways.     We  have  <,{  the  Lichen, 
already  had  it  %\\  times  on  our  tabic,  and  ray  friends  were 
much  pleased  with  it.     Its  texture  ia  purely  membrana- 
ceous,    cunlatning   neither   wood   nor   filamenls,    which 
renders  it  a  very  agreeable  food.     It  may  be  reasonably 
expected,  that  in  6o  numerous  a  family,  other  species  may 
be  found  equally  nourishing,  and  perhaps  more  so.     Al- 
though very  elastic  after  being  dressed,  it  contains  not  the 
least  animal  matter  ;  for  its  products  arc  similar  to  those 

,  of  sugar,  which  has  surprised  me.  A  pound  of  this  Li- 
chen will  make  eight  pounds  of  soup,  which  in  cooling, 
turns  to  jelly,  like  that  made  from  animal  food.  It  b 
slightly  bitter,  but  not  more  ao  than  weak  chicory  water. 
I  seasoned  some  iviih  sweet  and  bitter  almonds,  lemon 
peel,  and  sugar,  and  it  made  mc  a  very  nutritions  and 
ngrecablc  dish.  The  mucilage  of  this  planlis  gelatinous, 
very  difTcrcnt  from  gnm  ;  it  appears  to  mc  to  resemble 
tbatobtained  from  fruits.  I  am  going  to  examine  it  in 
other  respects,  and  to  ascertain  whether  this  plant  affords 
my  colouring  matter  for  dying  processes.  At  all  events 
it  appears  that  Nature  cannot  furnisb  a  more  excellent 
article  offood  than  this  vegetable. 


On  the  Mfans  of  preserving  fValer  in  long  iiea  yot/agtt^ 
and  the  applkiiHon  of  the  taiHe  Mvaiu  for  keeping 
Wines.     %M.  L.  G.» 


Mr 


iR.  BERTIIOLI.RTin  the  year  1803  communicated     Propo„i 
to  the  Class  of  Mathematical  and  PhyxicaJ  ijcie&ce  of  the  Bcnholkt   i 

•  Annalti  de  Chimit,  UX   p  96.  chii  the  iiw 

\alional  »''••'"■ 
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National  Inslilutc  of  France,  the  result  of  un  expcrioiH 
ipurty  of  cbarcoul  to  proBerrc  water.  He  hi 
foDr  manthi  Iwfure  that  time  micd  with  water  two  cuk 
one  of  whii'h  had  its  internal  surface  burned.  Thewi 
torlt  cunlained  pravcd  lit  for  use,  and  withont  utjr  In 
flaTQur;  while  that  In  (he  other  cask,  which  had  notbM 
so  prepared,  was  so  mucli  corritpted  that  the  sm^  w! 
intolerable. 

The  Court  Gazette  of  Pctersburgh,  of  May  30  lu 
contains  an  account  of  the  succeM  which  tbi.i  profess  ff 
attended  with  in  the  ship  of  Captain  Krusenstcrn. 

He  writes  from  Kamschatka,  the  gth  July  1803,  i 
Mr.  Schubert,  of  Petersburgh,  that  during  his  stujt  t 
Copenhagen  a  journal  *  fell  into  his  hands,  in  which  th 
process  ii>  indicated  by  a  French  chemist ;  that  he  imm 
diatcly  cauaed  the  internal  surface  of  50  or  60  caskf  t| 
be  burned  within  in  a  much  more  effectual  manner  than | 
usually  done  in  ships  of  war,  where  the  charring  I: 
only  slight,  the  advantages  are  also  tcry  trifling. 

During  hii<  stay  at  the  Brazils,  Mr.  Krusenstem  al» 
caused  the  greatest  part  of  his  casks  to  be  burned  inw!a| 
anddurincthe  whole  of  his  passage  as  far  as  the  Isletl 
Washington,  the  water  in  these  caskii  was  constaoll| 
found  to  be  good,     la  order  to  maintain  the  cleanUuM 

■  Thiijuurail  !*  probably  ibit  of  M.  M.  VhS  aod  Fricdlxodtf^ 
which  VIM  iirinlcd  ■!  I.eipzic  imdEr  [he  title  of  Dii  arnuia  uBih 
lwj»  PranmiKiir  grirhrta,  Ufc.  U  containi,  ic  ihe  Number  lb 
Mij  iSo3,  an  eitrucC  of  the  memoir  of  BcrtboUet  on  ihii  lubiec 
tbe  iDthor  oF  thai  article  thinlu  he  recolleeci  that  Lord  Micaioc 
had  before  uted  powdered  chaicoal  id  hUproviiion  of  water  for  b 
Tojrage  to  China;  but  thia  dnci  not  take  away  the  prioritf  <rf  ei 
Ionizing  the  inner  turface  of  the  caski — Note  of  the  Autbor. 

The  author  proeeedi  to  expreis  hij  doubti  whether  chBrcoal  wq 
really  uied  for  tliii  purpoie  in  that  voyage,  but  1  have  thoiight ) 
needleu  to  tratiilale  his  rcmarki,  btcauie  ii  is  certain  ihait  Lowi^ 
to  whom  the  merit  of  the  firn  di^coveric*  of  the  active  power  I 
charcoal  in  purifying  and  olherwiic  changing  a  great  uiii ' 
bodict,  did  very  early  apply  it  to  the  purifying  and  preicrringnl 
turat  vraleri.  See  three  volumct  of  Memoirs  translated  from  Crcffi 
Journal,  and  published  in  I^ndon  in  IT9J,  by  Baldwin.  Thepif 
Cc»i  of  clarifying  muddy  water  by  a  very  minute  addition  of  ■In 
which  i«  mentioned  in.  the  tame  voyage  as  pracdscd  in  Chiaa,  h^ 
been  long  known,  aad  itt  corontoD  luc  here— ^N. 
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[  of  these  casks,  he  prorerred  tho  inconvenience  ofhavinj;; 
bia  bollastage  to  attend  to  ralbcr  timti  till  thrm  up  with 
sea  water,  as  19  usual,  when  ihey  were  empty,  which 
tends  to  hasten  the  cormption  of  the  tresh  waf^r  tliat 
may  be  afterwards  put  into  them.  On  his  arriTnl  at  Ja- 
pan, he  burned  as  strongly  as  possible  every  one  uf  his 
water  cai^ks,  and  the  success  of  this  practice  was  still  more 
evident  dariug  a  passage  of  seven  weeks  from  then c«  to 
Kamschatka. 

"  Our  water,"  says  he,  "  was  conslatitly  pure,  and  as  Tlic  water  at 
"  good  as  that  from  the  best  springs ;  so  that  wc  have  «»"'"»>i»»"^ 
*'  had  the  honor  of  being  the  first  to  carry  so  simple  and  ynut. 
'*  sousefal  a  practice  into  effect;  and  the  French  Che- 
"  mist  will  perhaps  reccire  some  satisfaction  fron  hear- 
"  ingrjf  onr  happy  snccess." 

The  preceding  notice  is  fallowed  by  an  admires  on  the 
pari  of  one  of  the  Editors  of  ihe  AnnaJed  de  Chinitc  la 
Mr.  Btrthotiet,  in  farther  explanation  of  the  subjecL 
He  remarks,  that 

The  coaling  of  charcoal  acts  in  two  manners;  1.  It 
opposes  the  solntioii  of  the  eitracti»«  part  of  the  wood. 
8.  It  prevent*  the  putrefaction  of  that  which  may  ha*c 
been  dissolved  from  such  parts  of  the  wood  as  miB;lit  unt 
bave  been  originally  woU  charred,  or  from  which  the  coal 
may  hive  been  di^taclicd. 

If  the  chari-'oal  were  merely  to  be  put  into  the  cask, 
or  thepu'refartion  were  corrected  by  means  of  tillers  con- 
taining charcoal  powder,  the  first  eRert  would  not  be  ob- 
tnineU;  and  the  second  would  even  cease  to  be  produced 
as  soon  as  the  properly  of  the  charcoal  should  be  ex- 
hausted, 

Thi!  process  for  carbonizing  the  inner  surface  of  casks  The  same  pro- 
3RayalM>  uKurd  advantages  for  the  preservation  of  wines.  «s' promise* 

Wine,  as  well  as  water,   must  dissolve  the  extractive  in  cabti  tor 
part  of  wood  ;   and  its  taste,  particularly  n  hen   il  has  not  "'"f- 
I       one  which  predominates,  must  by  that  means  be  altered. 
This  is  the  reason  why   casks  which  haTe  alnady  been 
I       mnefa  trued  are  preferable  to  those  which  are  ucw. 
I  3.  This  extractive  part  probably  favours  the  acid  fer- 

l     mentation,  which  easily  takes  place  in  sea  voyages  in  con- 
K    Mquence  of  agitation  and  an  elevMcd  temperature.  Hence 


^^^ 
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it  is  tliat  mtDf  kinds  of  wine  caunot  be  conveyed  hyu 
or  to  great  distances. 

Wine  gufDciently  clari lied  becomes  perTect  in  boUl4 
Voes  not  this  arist:  from  its  being  pTCservctt  from  tliec 
tractive  part  of  wood '.  and  may  we  not  cunjccturc  lIi 
ii  wt)uldl>ccome  still  more  agreeable  ifpreserTcd  in.cul 
charredwithin,  and  which  on  that  account  might  be  n' 
g  stitiited  instead  of  stone  ware,  or  (;ood  gla&s,  besidet  pa 
sossing  that  large  capacity  which  is  favourable  to  the  la 
fermentation,  which  renders  its  qualities  perfect  ? 
€J«ner»lriew  SpiriliioQs  liquors  likewise  dissoke  the  CKtratlire  pi 
•f  the  Hibject.  (jf  ^aod,  and  receive  qualitioi  which  are  iu  some  cm 
valued,  but  iu  others  delrimonta).  The  charred  raid 
would  yrcT^nt  this  effccL  In  a  word,  the  casks  whit 
hare  received  this  preparation  may  be  used  for  all  I 
purposes  in  which  liquids  are  to  be  prci^erved,  withoi 
being  al)(-cled  by  the  extractive  part  of  wood,  and  llw 
prevent  tho  putrefaction  to  which  some  of  them  may  h 
tnbject. 

These  views  arc  perhaps  carried  too  far,  and  may  n 
quire  to  be  supported  by  experience.  The  obserTatiogl 
kerc  given  may  aorve  to  direct  the  proceeding  for  llii 
pttrposc,  which  cannot  hut  be  interesting  to  chunbd  a 
well  as  others. 


A  Otcmical  Examination  of /he  llcpiUic  Ore  of  Mtraaj^ 
from  liiria.     lii/  M,  Klai'Botu.  ■* 


Amlpii  of  (he 
hqwtic  ore  of 
Mercury. 
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A.  HE  compact  hepaiic  Merrnry  employed  in  this 
lysis,  L«  uC  a  colour  which  hohU  a  middle  rank  betwecnt 
deep  ruchinoal  red  and  the  grey  of  lead  ;  it  b  almost  A 
ways  foiintl  in  compact  masses.     The  fares  of  contact 
brilliant.     It  e^ihibiis  a  very  slight  metallic  lustre  in  it 
fiaclurc;  is  opake;  its  powder  is  of  a  deep  brown  redj 
and  the  scraped  part  shinesa  little.     It  is  lender,  not  I 
tic,  and  has  a  specific  gravity  of  7,  1. 
The  polish  it  takes  is  bad,  and  in  this  state  H 
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pears  of  a  dear  liver-coloured  brown,  whence  it  has  its  A 

A.  1000  grains  of  this  ore,  distilled  with  half  iLs  weight 
of  iron  tilings,  alTurdud  HIK  grains  of  pure  mercury,  Iliu 
residue  cousistcd  of  sulphnrvt  uf  iron  mixed  with  a  black 
powder,  soiling  the  fingers  like  ^oot. 

B.  a.  100  grains  reduced  to  fine  powder  weru  heated  in 
300  grains  of  muriatic  acid  to  ebullition. 

Sulphurated  hidrogen  gas  was  disengaged.  The  mine- 
ral was  decomposed  by  adding,  a  little  at  a  time,  100 
grains  of  nitric  acid;  a  black  residue  of  ten  grains  re- 
mained. This  residue  was  burned  in  a  jjorcoloin  rapsiile 
very  carefully,  in  order  that  the  sulphur  only  might  bit 
burned.  There  remained  three  grains  uf  a  liglit  coaly 
powder,  which  became  ignited  and  burned  by  a  stronger 
keat,  leaving  one  grain  of  reddish  allies. 

b.  The  solution  was  precipitated  liy  the  muriate  of  ba. 
iytes.  The  sulphate  of  bary  tcs,  which  was  obtained  after 
baTing  been  made  red  hot,  weighed  46,5  grains;  so  that 
tlicre  were  6, a  grains  of  sulphur  cunvertcd  into  sulphuric 
acid  by  the  action  of  the  nitric  acid.  Estimating  tbe 
quantity  of  sulphur  contained  in  the  sulphurated  hidro- 
genous  gas  at  0,25  grains,  we  have  13,75  parts  of  sulphur 
in  100  of  the  mineral. 

C.  a.  1000  grains  of  hepatic  mercury  in  powder  wcra 
put  into  a  retort  adapted  to  the  gneumatic  apparatus;  the 
heat  was  gradually  raised  till  tbe  residue  became  red  hot. 
After  the  first  heat  had  drifcu  out  the  atmospheric  air, 
sulphurated  hidrogen  gnii  issued  forth,  which  burned  with 
ft  blue  flame;  its  volume  was  34  cubic  inches,  without 
reckoning  that  which  had  been  absorbed  by  the  water 
put  into  the  intermediate  receiver,  which  was  sirougly 
impregnated  with  it. 

b.  A  few  globules  of  mercury  were  collected  in  the 
receiver.  In  the  neck  of  the  retort  was  a  mjiturs  at 
Ethiops  mineral  of  a  grciisy  looking  humidity,  sume 
small  metallic  globules,  and  a  few  small  ueedles  of  cinna- 
bar. The  mercury  which  was  mecbaaically  extracted 
from  this  mixture  weighed  3,17  grains.  The  posterior 
|Hirt  of  the  neck  of  the  retort  was  alone  covered   with  » 

Vot,.  XV.— Nov.  1806.  Hk  solid 
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Analysis  of  the  solid   sublimate   of  pure  cinnabar  which  weighed  2,50 

^"  c.  The  residue  appeared  in  the  form  of  a  coaly  powder 

resembling  soot,  and  weighed  39  grains.  Wtfen  burned 
in  the  open  olr  in  a  roasting  tost,  it  left  16  grains  of 
ashes;  so  that  the  carbon  consumed  amounted  to  33 
grains. 

d.  The  earthy  residue  was  digested  with  muriatic  acid. 
Silex  remained  at  the  bottom,  which  after  ignition  weighod 
6,5  grains. 

e.  The  muriatic  solution,  which  was  of  a  yellow  co« 
lour  inclining  to  light  green,  was  supersaturated  with 
ammonia ;  a  brown  viscid  precipitate  fell  down,  a^id  Ae 
fluid  assumed  a  light  blue  tinge.  The  precipitate  when 
dissolved  in  an  hot  alkaline  lixivium  left  the  oxide  of  iron, 
which  was  attracted  by  the  magnet  after  having  been 
ignited,  and  weighed  2  grains. 

f.  Muriate  of  ammonia  was  poured  into  the  alkaline 
fluid,  and  threw  down  alumine,  which  after  igniticm 
weighed  5|  grains. 

g.  The  other  ammoniacal  fluid  was  supersaturated 
with  muriatic  acid.  A  bar  of  zinc  immersed  .thereia 
separated  0,20  grains  of  metillic  copper. 

On  collecting  the  results  of  this  analysis  of  the  hcpa* 
tic  ore  of  Idria  we  find  that  1000  parts  consist  of 

Mercury 818 

Sulphur 137  50 

Charcoal 23 

Silex 6  50 

Alumine 5  50 

*      «        Oxyde  of  Copper  ........       2 

Copper 0  20 

Water  which  served  to  form 
the  sulphurated  hidrogen 
gas^  and  other  loss T  30 


■•i 


1000 


This  analysis  may  serve  to  rectify  the  false  notions 
which  have  been  adopted  concerning  the  composition  of 

this 
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this  mixed  niiocial.  By  shelving  that  the  sulphur  is  com- 
bined fvith  the  metal  in  the  sumc  projiortion  as  in  uinna- 
bw,  namolf  as  1  to  6  in  round  iiuiubLTS)  we  arc  taught 
how  little  foiindation  there  is  for  the  opinion  of  tho«e 
who,  like  Sage  and  Kirwun,  think  that  a  part  only  of  ihc 
mercury  bin  the  stale  of  sulphuratt^d  meruury,  and  that 
the  other  is  in  the  state  of  a  simple  oxide.  If  that  Were 
tlie  case,  the  n  on -sulphurated  part  would  certainly  he 
soluble  in  the  nitric  acid.  Experiment  shews  tiiat  this  is 
not  thucasL',  ht-causc  the  acid  cannot  dissolve  any  part, 
even  when  boiling,  Ihc  mineral  powder  remaining  un- 
changed at  the  huttom  of  the  vessel.  This  opinion  has 
perhaps  been  takeu  up  from  observing  thai  in  sublima- 
tion a  part  only  of  the  mineral  rises  in  tiic  state  of  cin- 
nabar, while  the  other  pas>ie3  in  the  form  of  Iluid  mer- 
cury. But.this  arises  from  the  presence  of  charcoal 
ftmong  its  ingredients,  which  decomposes  cinnabar  at  an 
elevated  temperature:  whether  it  be  that  the  carbon 
takes  from  the  mercury  tlie  minimum  of  oxygen  neces- 
sary to  the  formation  of  rinnabar,  or  whether  it  be  that 
the  sulphur  which  combines  at  an  high  temperature  with 
the  carbon,  and  forms  carbonated  sulphur,  is  put  into  ai 
slate  in  which  it  cannot  combine  chemically  with  the 
mercury.  The  facts  shew  that  it  is  really  so  ;  for  having 
U8  direct  proof  sublimed  artificial  cinnabar  with  lamp 
'black,  the  greatest  part  of  the  cinnabar  was  decomposed 
In  the  same  manner  as  the  hepatic  mercury,  and  the  re- 
sult was  a  mixture  of  Elhiops  mineral  and  globules  of 
metallic  mercury. 

As  an  observation  on  the  state  in  which  mercory  ex. 
ists  in  cinnabar,  I  shall  add  that  the  antient  opinion  that 
it  has  the  slate  of  a  perfect  oxide  cannot  be  maintained 
from  the  proofs  which  have  been  given  by  Proust,  Bu- 
cholz,  and  olhers. 

But  docs  cinnabar  absolutely  contain  no  oxigcn?  and 

f  is  the  mercury  in  the  metallic  state?  For  my  part,  I 
think  the  question  requires  to  be  examined  more  exactly. 
From  the  appearances  it  seems  that  the  mercury  must 

L    cxiit  in  cinnabar   at  a  very  low  degree   of  oxidation ; 

^  which  on  that  account  has  not  yet  been   examined  by 

■  observers.     On  this  qneslion,  respecting  which  the  prc- 

■  U  h  3  sent 


Aaa1]>i1*  of  the 
hepatic  ore  of 
Mercury. 


Lyra  •  -  1,30 
Aldebaran  •  1,40 
Procyon     -     1,40 
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Investigation  stars,  so  that  they  may  with  some  probability  rcprcseal 

of  the  proper  the'distances  at  which  wc  should  place  them  according  to 

motion  of  the  ■ 

mo.  their  relative  brightness,  I  must  introduce  a  more  minute 

subdtvision  than  has  been  commonly  admittiLHl,  by  using 

fractional  distinctions,  and  propose  the  following  arrange. 

ment. 

Table  VIII. 

Proportional  Distances  of  Stars. 

Sirius  .  .  1,00 
Arcturus  -  1,20 
Capella     -      l,f5 

The  intcnral  between  Sirius  and  Arcturus  is  here  made 
Tcry  considerable ;  but  whoever  will  attentively  compare 
together  the  lustre  of  these  two  stars,  when  they  are  at  an 
equal  altitude,  must  allow  that  the  difference  in  their 
brightness  is  fully  sufficient  to  justify  the  above  arrange. 
ment. 

The  order  of  the  other  four  stars  is  partly  ft  Ctmso* 
^ence  of  the  distance  at  whicb  Arcturus  is  placed,  and  <»f 
the  comparative  lustre  of  those  stars  such  as  it  has  been' 
estimated  by  observations.     But  if  it  should  hereafter 
appear  ti^at  other  more  exact  estimations  ought  to  bo' 
substituted  for  them,  the  method  I  have  pursued  will  ' 
eqaally  stand  good  with  such  alterations.    I  have  tried 
all  the  known,  and  many  new  ways  of  measuring  tfie  , 
ccmipanpative  light  of  the  stars,  and  though  I  have  not  yet 
found  one  that  will  give  a  satisfactory  result,  it  may  still 
be  possible  to  discover  some  method  of  mensuration  pre- 
ferable to  the  foregoing  estimations,  which  are  only  the 
result  of  repeated  and  accurate  comparisons  by  the  eye. 
Whenever  we  are  furnished  with  more  authentic  data  the 
calculations  may  then  be  repeated  with  improved  accu«^ 
0  vary. 

Effed  of  the  Ina^ease  and  Decrease  of  the  Solar  MoHo^ 
and  Omditions  to  be  observed  in  the  Inoesttgaiiam  i/ 
its  Quantity. 

The  following  table,  in  which  the  2d,  4th,  and  5th  co- 
lumns contain  the  sides  of  the  parallactic  triangle,  is  cal^^ 
culated  with  a  view  to  show  that  an  increase  or  decrease 

of 
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oftheioiUmotioa  will  hare  a  contrary  effect  upon  the    inratigation 
fequircd  real  motions  of  different  stars  ;  and  as  we  ars  "f  •'«  P"P" 
■to  regiibte  the  solar  velocity  by  these  real  molions,  an  ^^."'"  °'  '  * 
attention  to  this  circumstance  will  point  out  the  itan 
which  are  to  be  selected  for  our  purjiuse. 

Table  IX. 

ParJUclic 

Muiion. 

Rcil  Motion. 

VelocitLei. 

Start  and  relative 
Di>iuic<.-<. 

%^IT 

SoJat 
Mo- 

Sirius 
1,00 

r, 1 1528 

1,0 
1,5 

2,0 

0,6776S 
1,01653 

1,35536 

4-0,46513 
+  0,21701 

—  0,32776 

465175 
217007 
327755 

Arcturas 
1,20 

2",0871S 

1,0 
1,5 
2,0 

0,5357S 
0,80368 
I,0TU8 

+  1,57389 
+  1,30478 
+  1,01561 

H83670 
1565735 
1213736 

.     Capella 
1,25 

0',46374 

1,0 
1,5 
'2,0 

0,79593 
1,19590 
1,59186 

—  0,42159 

—  0,79637 

—  1,18662 

526987 
£195465 
U83270 

Lyra 

1,30 

0", 3  2435 

1,0 
1,5 
2,0 

0,32542 
0,48812 
0,65083 

—  0,47065 
— 0,59S23 

—  0,74135 

611339 
7789<'5 
963750 

Aldebaran 

r,4o 

O",  123  41 

1,0 
1,5 

2,0 

0,65117 
0,97676 
1 ,30234 

—  0,53203 

—  0,8  737 

—  i,l   283 

744913 
1200324 
1655967 

Procyon 
1.40 

1"  ,23  94 1 

1,0 
1,5 
2,0 

0,6G394 
0,99591 
1,32788 

+  0,59548 
+  0,30731 
—  0,23385 

833665 
430227 
527390 

'    The  real  motion  of  Arcturns  contained  in  the  5lli  co- 
tnmn  coToparod  with  that  of  Aldebaran,  shows  that  when 
the  solar  motion  h  increased  from  !,0  to  1,5  and  to  ?',0 
tiie  real  motion  of  Arclurus  will  be  gradually  diminiihod 
from  1,57  to  1,30  and  fn   l',OS,    while  that  of  Alde- 
baran  undergoes  a  contrary  change  from  0,33  to  0,8S 
Md    to   1",18.     ^Vf   may  also  notiee  that  Capellaand              _ 
Aldtbaran,     ^^M 

1 
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iDTcsb'gatioii  Aldebardn,  which  har^  a  ftegatiTc  sign  prefixed  to  tfacif 
Biodon  oT^  ^^^  motions  when  the  solar  motion  is  1",0  are  affiscted 
tun.  differently  from  Arcturus,  Sirius,  and  Procyon,  whidi 

have  a  positive  sign  ;  and  that  ercn  thd  motions  of  tlio 
two  last  become  negatirc  when  the  solar  motion  it  in* 
creased  beyond  a  certain  point.  It  may  be  easily  under- 
stood that  the  motion  of  Arcturtts  itself  would  become 
negative  were  we  to  increase  the  solar  motion  till  the 
parallactic  motion  of  this  star  shonld  exceed  its  apparont 
motion. 

From  these  considerations  it  appears,  that  a  certain 

eqnallization,  or  approach  to  equality  may  be  obtained 

between  the  motions  of  the  stars,  or  between  that  of  the 

son  and  any  one  of  them  selected  for  the  purpose ;  lor 

instance,  the  motions  of  Arctunis  and  Aldebaran  being 

contrary  to  each  other,  may  be  made  perfectly  equal  by 

supposing  the  snn's  annual  motion  to  be  VfiBMS,    For 

then  we  shall  have  the  real  annual  motion  of  Arcturus 

towards  the  parallactic  oentre  l",09 1 ,  and  that  of  Aldeba- 

'    ran  towards  the  opposite  part  of  the  heavens^  in  whick 

the  solar  apex  is  placed,   will  be  r',091   likewise ;  the 

first  in  a  direction  550  ^^  39"  south-preceding,  the  latter 

88<>  16' 31"  north-following   their  respective  parallek; 

and  a  composition  of  these  motions  with  the  parallactic 

ones  arising  from  the  given  solar  motion,  will  produce 

the  apparent  motions  of  these  stars  which  have  been  m» 

tablished  by  observation.     But  since  Arctunis,  by  tiM 

hypothesis  which  has  been  adopted  in  Table  VIJI.   is  a 

nearer  star  than  Aldebaran,  the  velocities  of  the  real  mo« 

tions,  describmg  these  equal  arches  will  be  1300109  in  tiie 

former  and  1527780  in  the  latter.     And  it  is  not  the 

arches   but  these    velocities   that  must  be    equal Iwd* 

Therefore,  in  order  to  have  this  required  equality,'  lettbe 

solar  motion  be  r,7lB866  then  will  a  velocity  of  130M78 

in  Arcturus,  and  1399842  in  Aldebaran,  which  are  anf- 

iiciently  equal,  occasion  such  angular  real  motions  in  the 

two  stars  as  will  bring  them,  when  compounded  with 

their  parallactic  motions,  to  the  apparent  places  in^which 

we  find  them  by  observation. 

iiefore  we  proceed,  it  will  be  proper  to  obviate  a  re» 
mark  that  may  be  made  against  this  way  of  cqualizatioii 

or 
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Qf  Approach  to  equality.  We  have  said  that  the  caico-  ir 
latcd  velocities  are  such  as  would  be  true  if  the  stars  were  "' 
At  the  assumed  distances,  and  if  thdr  real  motions  nere  ^„ 
pcrforinvd  in  lines  at  right  angles  to  the  risual  raj-;  tn 
which  it  may  here  be  objected  that  the  last  of  these  as- 
sutnptioDs  is  so  far  from  having  any  proof  in  its  fat  our, 
that  eicn  the  highest  pruliabilily  is  against  it.  We  may 
admit  Ihctrnth  of  what  tbc  objection  states,  without  ap- 
prehending thai  any  error  could  arise  on  that  account,  if 
the  solar  moliun  were  determined  by  tbis  method.  For 
if  the  stars  do  not  move  at  right  angles  to  the  visual  ray, 
their  real  rclociLy  will  exceed  the  calculated  one  ;  so  tlkat 
in  the  first  place  wc  should  certainly  have  the  minimum 
of  llieie  vclucirius  :  and  if  we  were  obliged,  for  want  of 
data,  to  leate  tiie  other  limit  of  the  moliun  unascertained, 
it  must  be  allowed  to  be  a  considerable  point  gained  if 
9rc  could  shew  what  is  likely  to  be  the  lea^t  vdocily  of 
Uios(>lar  motion;  but  a  more  satistkctory  defence  of  the 
method  is,  that  if  we  were  to  as&umi.'  a  mean  of  all  the 
Angular  deflations  from  the  perpendicular  Co  the  visual 
ray  that  may  take  place  iu  the  directions  of  the  real  mo- 
Hans  of  the  stars,  the  only  position  we  could  fix  upon  as 
^  mean  would  be  an  inclination  of  45  degrees.  For  in 
(his  case  the  chanct;  of  a  greater  or  smaller  detiatiOD 
would  be  equal ;  and  when  a  number  of  stars  are  taken, 
the  deviations  either  way  might  then  be  supposed  to  com- 
pensate each  other;  but  what  is  chieDy  to  our  purpose, 
not  only  the  angle  of  45  degrees,  but  also  any  other, 
that  might  be  fined  upon  as  a,  proper  one  to  represent 
the  mean  quantity  uf  sideral  motions,  would  lead  exactly 
40  the  same  result  of  the  solar  velocity  to  be  inviisligated. 
(For  if  the  velocities  of  any  two  stars  were  eqiialiaeti, 
(Khen  tlieir  motions  are  ^supposed  to  be  perpendicular  to 
.the  visual  ray,  they  would  be  as  much  so  when  they  make 
■ly  other  given  angle  with  it ;  and  it  is  tlic  equalization 
'  or  approach  to  equality  and  not  the  quantity  of  the  vclo- 
INcitics  that  is  (he  spirit  of  this  method.  I  have  only  to 
htiit  that  an  equalization  of  the  solar  motion  with  that  of 
>ijuiy  Atar  selected  for  the  purpose  may  be  had  by  a  direct 
.method  of  calculation,  and  will  therefore  be  of  great  u^e 
insettliogthe  rale  of  (he  motion  (o  bcdutermiurdi 
•      Vol.  XV.— Nov.  1806.  1  i  It 
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inTcstigation  It  must  be  evident  from  whiEit  has  been  said,  that  a  cer- 
of  the  fMroper  ^j„  n,jjj^„  ^j^^^^  ^j.  niiddlc  rank,  should  be  assigned  to  th» 
motion  of  the       ,.         -  ,.  .  i»  .     i  i.-    u 

sua.  motion  of  the  sun,  unless  Tory  sutncient  reasons  snonlil 

induce  us  to  depart  from  this  condition.  To  obtain  thli 
end  must  consequently  be  our  principal  aim  ;  and  if  we 
can  at  the  same  time  bring  the  sidereal  motions  to  a  gre&t* 
.  cr  equality  among  each  other,  it  will  certainly  be  h  rtrj 
proper  secondary  consideration. 

There  arc  two  ways  of  taking  a  mean  of  the  sidereal 
motions,  one  of  them  may  be  called  the  rate  and  the 
other  the  rank.  For  instance,  a  number  equal  to  the 
mean  rate  of  the  nx  numbers,  2,  6,13,  1 5,  17,  1 9,  would 
be  12 ;  but  one  that  should  hold  a  middle  rank  between 
the  three  highest  and  three  lowest  of  the  six  would  be  14. 
In  assigning  the  rate  of  the  solar  motion  it  appears' to  be 
most  eligible  that  it  should  hold  a  middle  rank  among  the 
sidereal  Tclocities.  We  shall  howcTcr  find  that  nearly 
the  same  result  will  be  obtained  from  either  of  the 
methods. 

With  respect  to  our  second  consideration,  we  maj  see 
that  it  also  admits  of  a  certain  modification  by  the  ehoiee 
of  the  solar  motion ;  for  in  Table  IX.  when  this  motion  It 
1",5  the  velocity  of  Arcturus  1565735,  will  exceed  that 
of  Sirius,  21 7007,. more  than  seven  times;  whereas  a  ^ 
solar  motion  of  1"  will  give  us  the  proportional  velocitiet 
of  these  stars  as  188867  to  465174  ;  and  the  former  will 
then  exceed  the  latter  only  four  times. 

Calculations  for.  drawing  Figures  that  teill  represent  tkB 
observed  Motions  qf  the  Stars. 

The  necessary  calculations  for  inyestigatitig  the  solar 
motion  are  of  considerable  extent,  and  may  be  dirided 
,  into  two  classes,  the  first  of  which  will  remain  unaltered 

whatsoever  be  the  solar  motion  under  examination,  while 
the  other  must  be  acljusted  to  every  change  that  may  be 
required. 

The  direction  of  the  sun  remaining  as  it  has  been  settled 
in  the  first  part  of  this  Paper,  the  permanent  compnta- 
tion  of  each  star  will  contain  the  annual  quantity  of  the 
observed  or  apparent  motion,  its  direction  with  the  pa- 
rallel of  the  star,  its  direction  with  the  parallactic  motioDf 

and  i 
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^itovelacitf.     The  changeable  port  will  consist  of  the  invntlgaiion 
Ugolu  quantity  of  the  real  motion^  the  parallactic  dircc  °^  ■.' 
tioa  of  this  motion,  and  its  velocity.  ^^' 

Before  we  can  make  a  calculation  of  the  required  tcIo- 
dim,  wc  must  fix  upon  the  probable  relative  distance  of 
the  rest  of  the  slara,  in  the  same  manner  us  we  have 
doot  uith  tbc  first  six.  In  this  I  have  thought  itoilvisa- 
ble  to  dUltuduish  the  stars  that,  from  their  lustre,  may  be 
uJlixl  principal,  and  have  limited  iheii-  cxivnl  to  the 
br^hlcst  of  the  second  magnitude,  on  account  uf  the  un> 
ccriuni}-  which  still  remains  about  their  prugresstve  dls- 
toDCn.  For  thungh  it  appears  reasonable  to  allow  that 
Ike  bright  stars  of  ihe  second  magnitude  may  be  Iwice  as 
tax  from  lu  a»  those  of  (he  first,  it  u  ill  admit  of  some 
do*ibt  wheUier  this  ruleoaght  to  be  striclly  followed  u]) 
-to  Ike  3(1,  4th,  5tb,aiid  Gth  magnitude;  especially  when 
it  b  not  easy  to  ascertain  the  boundarirs  which  should 
;Bnit  the  magnitudes  of  very  small  stars. 

The  number  of  these  principal  stars  U  21.  There- 
Siainrng  12  are  also  arranged  by  admitting  that  their  mag- 
nitudes eipros  their  relative  distances;  and  notwitli- 
llantUng  the  doubtfulness  we  have  noticed,  their  testimony 
with  respect  to  the  proper  quantity  of  a  solar  moliun, 
though  it  should  be  received  with  some  dtlKdence,  must 
not  be  neglected;  some  considerable  alteration  iu  their 
iappo&ed  distances,  however,  would  have  but  little  effect 
upon  the  conclusions  intended  to  be  drawn  from  their 
lelocilics. 

The  following  Table  contains  the  result  ofthe  calcula- 
tioiu  tliat  relate  to  the  permanent  quantities.  In  tbc  first 
fad  second  colnmns,  we  have  the  names  of  the  stars,  and 
their  usigoed  relative  distances.  The  third  gives  the 
^appar«it  angular  motions,  and  the  fourth  tbeirdirectiou. 
The  fifth  contains  the  direction  of  the  same  motions,  with 
respect  to  the  parallactic  motions  arising  from  the  given 
wtar  direction  ;  and  the  liith  givrs  the  velocity  of  the 
ttars  which  produce  the  quantity  of  the  apparent  motions. 
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Tabic  X. 


Names  of  the 
St:in». 


Propor- 
tional    'Apparent 
Distances.  Motions. 


Direction  with 
Direction  with  }  the  pamllactfc 
the  Parallel.  Motion. 


rith  1 


Velocity 

of  the 

Stars. 


Siriiis  •  •  • . 
Arctiirtis ; 


Cai)ella. 
Lyra, . . 

Rigcl 


aOrionis, 


1,00 
1,20 


1,25 
2,30 

1 ,35" 
1,35 


Procyon,.,, 
Aldebaran  • . 


1,40 
1,40 


(^ilux 
8 pica.  • 


1,42 
1,44 


Antarcs  . . , . 
Altair ^. 

Rcguhi-s  . , . . 
/SLconis  . .. . 

/STanri.  •••• 
Fomalhaut.  • 


1,46 
1.47 

T,"48" 
1,50 


1,11528,08.  IJ).  10,7   A7>;   10.21.11,3  .J 
i,08718J55.2fU2,0   */)!     0.  0.   3     >/> 


1115281 
250in2t 


0  46374  71.35.22,1    .^/*i  21.40.21      >/ 
0,32135  50.20.57,3    wH  92.40.30     ;// 


0, 1 6273 
0, 1 303K 


1,23941 
0,12341 


0,65037 
0,19102 


79.29.33,9   w;;  159.2S.   1    np 


85.38.14,6    W/1169.18..58    f./j 


50.  2.24,5    sp 


0.  0.  0  'prtc. 
84.  5.   1,8  np 


9.40.46     sp 


76.29.37,3    sf\  13.41.48     sf 


57<j668 
421657 

219684 
176010 


1735174 
172778 


61.30.31    jp 


144.13.16    np   27S065 


9235S3 


0,26000,90.  0.  Owo/7/iJl78.o7.44    np 
0,71912148.40.12,0   w/|l03.17.29     «/ 


379600 
1057105 


0,22886 
0,55324 


20.27.37,5  np 
7.16.  8,4    Jf/) 


70.  9.20     a;i    338711 
40.34.31     A^l  829856 


1,50 
1,50 


ccCygni 

Castor  .  . . . . 

aOphiuchi . . 
aCoronas  •  • . 


1,60 
2,00 


0,10039 
0,30698 


0,06440 
0,13294 


2,00 
2,00 


0,07698 
0,23279 


84.58.27,1    jv/j 
11.16.16,3    ii/l 


13.17.11      */ 
16.47.  5     $S 


27.45.56,3  np 
17.30.40,6   sp 


177.31.39    np 
45.25.43    sp 


160579 
460460 


103036 
265869 


40.30.21,8  a/ 
7.21.15,4  *f 


33.29.28   .«/ 
105  0.43  wf 


aAquarii .  . . 
aAndromccia' 

oSerpentis  . . 
aPegasl  . . . . 

aHydra;  . . . . 
a"^  Libra)  . . . . 


2,00 
2,00 


0,20615j67.10.17,l  fiy> 
0,09268*40.20.48,2   */ 


162.43.46     #1/ 


12.55.11      jf/l  18630D 


153055 
465587 


412205 


2,00 
2,00 


0,21913 
0,18917 


60.  7.12,5    w/ 
72.   5.16,0  np 


161.34.  4     i\f 
157.45.25     nf 


43M57 
378338 


2,30 
2,40 


b,l6598T57.3dr.24,8  np 
0,18376154.42.52,9  np 


107. 
127. 


6.24 
3.   7 


np 
np 


381763 
44102S 


ylV^a.^i j  2, 

or  A  riWis  . . .  .>   2, 


50 
50 


0,17355j59;48.  7,9  np\\74.  5.15     w/j  433880 
0,11587|37.  9.15,9    a/1  29.32.47     nf\  289685 


aCcti  . . . . 
allerculis. 


2,80 
3,00 


/3  Virf^iriis    . . 
yAquila*. .  • . 

cr  Capriconii 
/SAquilae,  •• . 


3,00 
3,00 

'3,50 
4.00 


0,14406 
0,23000 


:>'3.44.  2,9  np 
90.  0.  0  north 


0,77706 
0,19320 


0,26452 
0,35127 


17.59.25,5    sf 
55.54.41^7  np 


141.18.55    np\  403351^ 
168.!l3.41     m  690000 


111.11.44     w/j?331l60 
178.25.20     nj\  579580 


79.23.35,3   w/ll36.2l.I8     nj 


85.  7.37,0   sp 


a  Capriconii  1  4,20 
a  Libra;  • . . . ;  6,00 


3919.15     up 


925810 
1405070 


0,28000 
0,20898 


90.  0.  Owor///|N6.59.41     nj 
59.27.58,4  yy/?ll31.J6.  7  .  np 


1176000 
1253875 
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Tlie  contenb  of  this  Table  will  enable  us  to  exanine  laveiti^atioa 
the  motions  of  the  slars  in  different  points  of  Tiew.     For  of  the  f"?''' 
Instance,  by  the. apparent  motions  in  the  third  column,  J^""" 
and  their  directions  in  the  fonrth,  a  figure  may  be  drawn 
«hich  will  represent  the  actual  state  of  thf  heavens,  with 
rcspcet  to  those  annual  changes  in  the  situations  of  our 
3fl  stars,  nhich  in  astronomical  tables  arc  called  their 
proper  motions. 

Fig.  1,  Plate  VI.  giTt-s  us  these  raotions  brought  into 
one  Tiew,  so  that  by  (supposing  succesaiTeiy  every  one  of 
the  stars  lo  be  represented  by  the  central  point  of  the 
figure,  we  may  see  the  angulu'  quantity  and  direction  of 
(he  sever  it!  annual  proper  motions  represented  by  the 
line  which  is  drawn  from  the  centre  toeach  star.  By  this 
means  we  hare  the  comparative  arrangement  and  quantity 
uf  these  moTements  with  respect  io  tholr  directions. 

Fig.  3  ri-presents  the  same  motions,  but  instead  of  be- 
ing drawn  ta  as  to  show  their  directions  with  regard  to 
fheseTerui  meridians  and  parallels  of  the  stars,  they  are 
Uid  down  by  the  angles  contained  !n  the  lifth  column ; 
Uid  will  therefore  indicate  their  Brraugcment  with  rc- 
Bjiect  to  a  lin(^  drawn  from  the  solar  apet  toward  the  . 
parallactic  centre.  These  directions  will  rcoiain  the 
•ame,  whatever  raay  be  the  Telocity  of  the  solar  motion 
'h()on-which  we  shall  ultimately  Hi,  providcil  no  change  be 
-njade  in  the  situation  of  the  apex  toward  which  the  sun 
'tia«  been  admitted  to  move. 

In  Ihe5e  two  tignri^s,  the  lines  drawn  from  tlic  centre 
gire  us  only  the  angular  changes  of  the  places  that  hav* 
been  either  obsened  or  calculated,  and  not  the  velocities 
vhich  are  I'equired  in  the  stars  to  produce  theoi.  It  will 
ftercfore  be  necessary  to  represent  (he  velocities  by  two 
oUier^Ures,  In  which  the  same  directions  are  preserved, 
but  wh^re  the  extent  of  each  line  is  nutJc  proportional  to 
the  dbtance  of  the  stars  in  the  second  column. 

Fig,  3  is  drawn  accurding  to  this  plan ;  the  angles  of 
fte  directions  remain  as  in  the  fourlh  column,  but  the 
lines  arc  lengthened  so  as  to  give  us  the  velocities  con- 
tained in  the  sixth. 

In  Fig.  4,  the  angles  of  the  3d  figure  are  preserved, 
but  ibe  lines  are  again  Icngtbened  as  ia  Fig.  2. 

M.  B.  Thete 
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N.  B.  These  two  last  figures  w«uld  hare  biOi  of  an 
inconvenient  size  if  they  had  been  drawn  on  (be  same 
scale  with  (he  two  forgoing  ones,  for  which  rcoioii,  in 
comparing  the  2d  and  4th  with  the  1st  and  3d,  it  mast  be 
remembered  that  the  former  are  reduced  to  one  half  oi 
the  dimensions  of  the  latter. 

[The  Cunclu&ion  in  our  next] 


XII. 

Dhcucery  of  a  Nczs  Vegetable  Principle  in  Asparagus. 
>( Asparagus  Safivus.  Linn,),  By  Messrs*  Vau^ueuh 
and  RoBiQL'CT*.    - 

New  vegetable  JD  V  examining  more  attentively  than  was  formeriy  dont 
priaciple  in  as-  the  products  of  vegetation,  modem  chemists  hare  distin> 
^*'*^'*  gnished  a  great  number  of  substances  unknown  to  the 

anticnts ;  but  it  is  a  long  time,  I  apprehend^  iinoe  any 
immediate  principle  has  been  discovered  which  is  so 
singular  and  interesting  as  that  of  which  we  are  about  to 
speak. 

During  the  last  summer,  Mr.  Robiquet,  a  young  che» 

mist,  who  unites  solidity  of  reasoning  to  a  great  skill  in 

experiments,  subjected  upon  the  invitation  of  Mr.  Far- 

mentier,  the  juice  of  asparagus  to  chemical  analysif,  of 

which  the  interesting  results  are  to  be  found  in  our 

Annals. 

Two  kmdi  of     Ilaviug  set  aside  in  my  laboratory,  during  a  joumqf 

cryrtak  formed  ^hich  he  made,  a  certun  quantity  of  the  juice  of  aipar^ 

upar*gm!^     gus,  concentrated  by  eraporation,  I  obsenred  a  conaidera* 

ble  number  of  crystals,  among  which  two  appeared  to 

me  to  belong  to  new  substances ;  and  as  their  fornix 

transparency  and  taste  were  different,  it  was  easy  for  Bie 

to  separate  them. 

Beteription  of     ^^^  ^^  these  kinds  was  perfectly  white  and  transpa- 

oaekiud  rent  after  having  been  several  times   crystallised. — ^ItB 

taste  is  cool  and  slightly  nauseous,  so  as  to  occasion  a 

*  Annales  de  Chimin  Jan.  z8o6. 
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[  BfCrelioiioftbeaaliTa;  it  is  hard,  brittle,  and  of  a  regular 

'riie  other  kind  which  is  also  white,  b  not  so  tianspa.     and  of  Jie 
tent  nor  hard,  neither  has  it  tlie  samo  form  j  on  the  con-  °"^"- 
tTary,jt  lias  little  cod^UIuiicc,  u  crjslallized  in  tlic  shape 
of  fine  riuedtcs,    and  its  til£le   ia  |iercrplibt>  saccharine, 
resembling  tLiit  of  munna. 

Mr.  Roliiquct  iu  making  the  analysis  we  have  alluded 
to,  had  noticed  the  first  of  these  substances,  bat  hi-,  took 
it  for  an  ammoniacal  salt,  bccauu  in  the  very  small  quan- 
tity of  imperrectly  puriliod  crystals  he  could  then  ubiain, 

retained  between  its  plati».  According  to  all  appcar- 
XJice,  bome  traces  of  salt  with  ba^c  of  ammonia,  with 
which  the  juice  or  asparagus  abounds,  and  which  mbled  Figurcofthc 
him.  Since  that  time  w.'  hare  in  conjunction  suljmitled  ^"Jt,,^""*  "^ 
this  substance  to  new  exptriwonis,  the  principal  of  which 
The  form  which  it  clfecls  in  its  crystal llzali on, 
according  to  M.  Ilaiiy,  to  whom  we  sent  a  certain  quan- 
tity, is  derived  Ironi  n  right  rliombuidal  prism,  of  which 
the  great  angle  of  Ihi:  base  is  about  130  degrees.  The 
bordcrsof  this  liase,  and  the  tivo  angles,  situated  at  the 
extremity  of  its  greater  diagonal,  are  replaced  by  facets. 

sobslance  is  ntodcralely  soluble  in  water,  and  its  They  ire  lolu- 
solutiuii  gires  no  signs  of  acid  ur  altali.      The  1 
nut  galls,  the  acetate  of  lead,  the  oxalate  of  ami 
tnuriale  of  barytes,  and  the  hydro-sulphuret  of  potash,  1>d<' 
produced  no  change  in  ill  solution.     Alcohol  does  not 
diftsolti'  it. 

As  these  experiments  indicate  that  (he  substance  in  They  arc  not 
question  is  not  a  salt  with  an  carfiiy  base,  we  triturated  '""'7  ""r  »«>- 
a  certain  quantity  with  caustic  potash  and  a  tittle  water, 
in  Order  to  eee  nhcther  ammonia  would  be  disengaged; 
liut  DO  traces  were  exhibited.     The  potash  appeared  to  ■ 

■  aa  to  render  it  more  soluble  in  water. 

As  we  saw  (hat  it  contained  neither  earth  nor  ammonia,  —our  neutral 
we  directed  our  enquiries  to  ascertain  the  existence  of  the 
alcaiis,  and  for  that  purpose  we  buriied  a  somewhat  con- 
eiderable  quantity  in  a  crucible  of  platina.  At  first  it 
swelled  up  and  emitted  penetrating  vapours  which  affected 
the  eyes  and  the  nof^c  like  the  smoke  of  wood.  It  a(- 
fordcd  aUrgG  portion  of  charcoal,  which  had  no  taste  and 
left 
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left  nothing  after  its  inciDeration  but  an  almost  impcroeip^ 
tible  trace  of  earth,  which  no  doubt  was  casually  pi^ 
sent 

Towards  the  end  of  the  decomposiHon  of  this  substancrj 
the  odour  which  was  disengaged  was  somewhat  similar  to 
that  of  animal  matter,  and  likewise  inclining  to  that  of 
ammonia. 
Action  of  nitric  The  nitric  acid  decomposes  this  substance,  nitroos  gas 
being  disengaged  while  the  fluid  assumes  a  yellow  coloor 
and  a  bitter  taste,  like  animal  substances.  When  th« 
action  of  the  nitric  acid  is  completed,  lime  disengages 
abundan CO  of  ammonia  from  the  liquid. 

This  alkali  is  therefore  formed  in  the  operation  we  have 

described,  since  the  substance  (rom  asparagus  did  not 

afford  perceptible  signs  before. 

General  con-      This  substance  b  not  an  acid  since  it  does  not  redden 

mioni.  ^1^^  tincture  of  tamsolc,  and  has  not  the  taste  which  all 

these  substances  have  in  a  more  or  less  eminent  degree. 

It  is  not  a  neutral  salt  because  it  contains  neithop  eartk 
nor  alkali ;  but  as  it  affords  by  means  of  fire  the  sane 
products  as  yegctables,  we  are  obliged  to  consider  it  as  as 
immediate  principle  of  asparagus. 

It  is  probable  that  like  them  it  is  composed  of  hidrogen 
oxigen,  and  carbon,  in  particular  proportions  ;  it  is  no 
less  probable  that  it  has  likewise  a  small  quantity  of  azote ; 
this  at  least  seems  to  be  indicated  by  the  smell,  which  h 
disengaged  by  heat,  and  the  ammonia  which  it  forma  with 
the  nitric  acid.  * 

The  authors      Though  we  have  obtained  a  considerable  quantity  of 

IIIi*Sl:*i'~I'  this  substance,  we  have  not  been  able  to  submit  it  to 
•ue  tncir  expe-  ' 

riments.  greater  number  of  experiments,  because  most  part  of  it  wi 

scattered  in  our  laboratory,  and  there  only  remained  the 
little  portion  which  we  gave  to  Mr.  Hauy  to  determine 
its  form.     We  have  nevertheless  thought   it  proper  to 
communicate  these  facts  to  the  Institute,  in  order  to  fix 
the  date  of  its  4iscoTery,  and  it  is  our  intention  to  proceed 
in  our  examination  on  the  return  of  the  asparagus  sea- 
son.    We  shall  also  endeavour  to  ascertain  whether  this 
singular  matter  do  not  exist  in  other  vegetables. 
The  second      With  regard  to  the  saccharine  matter  which  we  alio 
J^^^^^^J^'foundin  the  juice  of  asparagus,  we  had  not  a  sofficient 
manna.  quantity 
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quantity  to  ascertain  whit  species  of  sugar  it  might  most 
nearly  resemble ;  we  take  it  to  be  manna. 

We  may  therefore  consider  it  as  decided  that  besides  Conclusion. 
tbiB  principles  discoTei*ed  in  the  juice  of  asparagirs  by 
Mr.Robiquet,  there  exists  in  it  a  principle  which  is  crys- 
tatlizablc  like  the  salts,  but  is  neither  acid  nor  neutral^ 
and  of  which  the  solution  in  water  is  not  affected  by  any 
of  the  reagents  usually  employed  to  ascertain  the  presence 
and  nature  of  the  salts  dissolved  in  water;  and  also 
another  principle  which  appears  to  resemble  manna. 


XIII. 

A  Chemical   Examination    of   Native    Cinnabar.     By 
M.  Klaproth. 

I.  7%e  Cinnabar  of  Japan, 

JL  HE  cinnabar  of  Japan  is  brought  to  Europe  in  the  Externa:!  cha- 
form  of  single  grains,  more  or  less  large  and  crystalline.'?^*^"  of  the 
Its  colour  is  of  a  deep  cochineal  red,  approaching  the  p^n. 
grey  colour  of  steel  in  the  places  which  are  not  damaged; 
in  others  it  is  of  a  scarlet  red,  inclining  to  a  brick-dust 
colour.  The  grains  are  fragments  of  flattened  hexahe* 
dral  prisms  ;  externally,  smooth  and  of  a  metallic  lustre ; 
internally  very  bright  and  of  a  semi-metallic  lustre. 
Their  fracture  crosswise  is  conchoidal,  but  longitudinally, 
it  is  obscurely  lamellated.  This  mineral  is  tender,  its 
scrapings  of  a  scarlet  red,  aad  its  specific  gravity=:7.710. 
Its  fragments  sometimes  include  specks  of  pyrites,  aiid  in 
other  mstances  they  adhere  to  a  quartzose  gangue.  In 
order  to  distribute  these  heterogeneous  parts  uniformly 
through  the  mass  of  grains  subjected  to  analysis,  they  were 
mixed  and  pounded  together. 

A.  One  thousand  grains  of  this  powder  were  sublimed    imj)urities  86« 
in  8  small  glass  retort  with  a  receiver  adapted  thereto,  and  p«*'af«d  J"*"* 
fiUad  with  water.     The  water  of  the  receiver  acquired  a  heit.*""* 
tnrbid  yellowish  appearance  from  the  particles  of  sulphur, 
which  were  volatilized.     It  had  a  faint  smell  of  sulphura- 
ted hidrogen,  and  a  slight  taste  of  sulphureous  acid.     The 
natter  remaining  in  the  retort  weighed  38  grains.     It  was 
Vol.  XV.— Nov.  1806.  K  k  digested 
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digested  i^ith  mariatic  acid ;  the  iron  from  Uie  pyrltoiif 
particles  was  dissolved  and  the  quartzose  ganguo  re* 
mained. 
Solution  of  th?  B.  One  hundred  and  four  grains  of  the  mineral,  which 
mc^llic  part,  (^q^j^  ^jjg  preceding  experimcpt  contained  .100  grains  of 
pure  cinnabar,  were  reduced  to  an  extremely  fine  powder, 
and  put  into  500  grains  of  muriatic  acid  (sp.  gray.  1,125) 
and  heated:  sulphurated  hidrogen  gas  was  disengaged. 
Into  the  solution  was  poweddrop  by  drop,  100  grains  of 
nitric  acid  (sp.  grav.  1,235).  Every  time  the  acid  was 
added,  there  was  an  iramt-diate  cffervesoencc.  In  this 
manner  the  process  was  carried  on  till  the  decomposition 
of  th6  cinnabar,  and  the  complete  solution  of  the  metallic 
parts  were  elTccted. 
^^"^^*jj<*"  °^  *•  '^^^  sulphur  that  remained  was  of  a  greyish  yellow 
colour  and  in  some  degree  viscid  :  it  weighed  11,8  grains. 
It  was  burned  in  a  roasting  test  and  left  a  blackish  resi.» 
due  of  1,5  grains,  so  that  the  contents  of  pure  snlphor 
were  10,3. 

c.  The  lively  action  of  the  nitric  acid  upon  oinnabarji 
gives  reason  to  believe  that  part  of  the  sulphur  was  coiu 
Tcrted  into  sulphuric  acid,  by  the  oxigen  of  the  decom- 
posed nitric  acid. 
Deduction  of      In  order  to  ascertain  the  quantity  of  sulphur  which  had 
»uTphur" which  undergone  this  change,  the  solution  of  the  metallic  part  of 
had  been  acidi-  the  cinnabar  (which  was  of  a  yellow  colour,  on  accodn^ 
ficd,and thence  ^f  '^^^^\  ^^g  taken  and  decomposed  by  means  of  a  solo* 

tne  proportion  .  *  ^ 

ofmcrcury  and  t ion  of  muriate  of  mrytcs.      The  sulphate  of  baryteii 

sulphur  in  the  which  fell  down,  after  having  been  ianitcd,  weighed  3CL 

cinnabar.  .  , .  ,  j.     a  a        •        r      i   i.  a         «. 

grains ;  which  answers  to  4,2  grams  of  sulphur,     Asm^U 

quantity  lil^ewisc  escaped  which  h^s  contributed  .tx>  the 

formation  of  sulphurated  hidrogen  gas;  but  as  thisqnan^ 

tity  did  not  exceed  one  fourth  of  a  grain,  we  may  conclude 

that  100  parts  of  pure  cinnabar  contain  14,73   of  suU 

phur. 

Analytii  in  the      C  1040  grains  of  the  minerals  containing,  according 

dry  way  afford-  ^q  ^^o  essay  A,  1000  grains  of  pure  cinnabar,  were  mixcj 

fulc  *  with  half  their  weight  of  iron  filings,  and  distilled  in  a 

suitable  apparatus:    the  mercury  thus  obtained,  being 

carefully  collected  weighed  845  grains. 
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From  tjiefic  essays  we  may  conclude  that  100  parts  of 
Japan  cinnabar,  exclusiye  of  Us  foreign  parts,  contaia 
Mercury        .  .         *        84,50 

Sulphur         .  .  .  14,75 

99,25 

II.  Cinnabar  of  Neumaerktel  in  Carniola. 

Among  the  cinnabar  mines  of  Europe,  that  of  Tcrhitz    External  cha- 
on  the  mountain  o(  Loibl  rcslt  Neumaerktel,  inCamioIa^  cinnabar  of 
is  particularly  distinguished  by  the  beauty  of  the  specimen  Camiola. 
it  affords. 

The  colour  of  this  minerql  is  of  a  lively  cochineal  red. 

It  is  found  in  masses   of  considerable  size,  in  a  compact 

calcareous  stone,  of  a  blackish  grey^  and  crossed  by  ycins 

of  white  calcareous  spar.     The  faces   of  contact  of  the 

ore  against  its  gangue  are  brilliant,  with  a  metallic  aspect; 

the  cross  fracture  is  of  little  brilliancy,  of  a  shining  greasy 

aspect.     It  is  obscurely  luminated  and  irregular  in  other 

directions.     The  fragments  are  of  an  indeterminate  form 

with  obtuSe  edges.     The  masses  are  composed  of  thin 

separate  laminae,  striated  on  the  faces  of  separation.   Thi:^ 

mineral  is  transiucid ;  its  scrapings  or  powder  of  a  very 

lively  scarlet;  it  isrery  tender,  and  weighs  8,16. 

ji.   100  grains  of  this  cinnabar  were  reduced  to  very  ^^7*". *•  5*** 
«  1  J  .1        ,.11.      ^^^         .  ^  .     .    fore  mine  dry 

fine  powder,  and  then  boiled  in  500  grams  of  muriatic  ^ay. 

acid.  Sulphurated  hidrogen  gas  was  separated,  and  100 
grains  of  nitric  acid  was  gradually  added.  The  metallic 
part  having  been  entirely  dissolved,  there  remained  10,20 
grains  of  sulphur  of  a  clear  yellow,  which  being  burned 
on  a  test,  left  no  residue.  The  muriate  of  bary  tes  pre-> 
dpitated  27  grains  of  sulphate  of  barytes,  containing  3,80 
grains  of  sulphur.  Admitting  three  fourths  of  a  grain  of 
this  substance  to  ha?e  existed  iti  the  sulphurated  hidrogen 
gas,  it  will  follow  that  1425  parts  of  sulphur  were  con- 
tained in  TOO  of  the  cinnabar. 

J8.  Five  hundred  grains  of  cinnabar  were  distilled  with  ^^^  wn^c  by 
half  its  weight  of  iron  filings.     The  mercury  obtained 
from  this  operation;  carefully  collected^  weighed  425 

R  k  2  grain^^ 
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grains,  M^bence  it  follows  that  100  parts  of  cinnabar,  con* 

tain  by  analysis 

Mercury .       .        •.         85,0 
Sulphur        .         •         14,25 

99,25 


XIV. 

Notice  of  some  Expef^iments  made  btf  the  Galvanic  Society 
at  Paris^. 

PUe  without  I*  -L^  •  MARECHAUX,  of  Wesel,  correspondent 
•Djmc»ttur&  of  the  GaWanic  Society,  announced  to  them  that 
he  had  determined  that  water,  whether  pure  or  mixed 
with  an  acid,  or  charged  with  any  salt,  is  not  indispensa- 
bly required  for  producing  the  effects  of  galvanism*  Be 
added,  that  some  time  ago  he  had  constructed  columns  of 
zinc  and  brass  with  the  interposition  of  discs  of  card^  not 
moistened^  which  were  very  useful.  The  Galvanic  So- 
ciety was  of  course  desirous  of  verifying  a  fact  of  this 
nature,  and  determined  to  repeat  the  experiments  of  H« 
Marechaux,  as  described  in  his  letter. 
•maren&td  by  Discs  of  zinc,  which  had  been  before  used,  were  cleaned 
experiment,  and  restored  to  their  usual  polish.  Similar  pieces  were 
made  out  of  new  brass,  A  vertical  column  of  49  pieces 
of  discs  was  formed  by  the  interposition  oi  pieces  of  caidy^ 
not  moistened,  standing  upon  a  plate  of  brass,  of  grater 
dimensions,  having  three  holes  near  its  edges,  throp|^ 
which,  cords  of  silk  were  passed  in  order  to  support  <lie 
whole  apparatus.  These  cords  were  tied  together  at  toi^, 
and  the  whole  column  suspended  by  them.  This  pile 
It  was  weak,  "^^i^b  M.  Marechaux  distinguishes  by  the  nanie  of  Cb/ome 
fendiile^  was  put  into  communication  with  the  electric 
micrometer  of  M.  Marechaux,  simplified  by  M.  Vean  da 
Launayf  and  it  manifested  an  intensity  of  360  degrecl  j:, 

which 

*  Annalet  de  Chimic,  Jan.  i8o6. 

t  See  JouFD.  de  Phys.  Messidor,  an.  XIV.— Sec  abo  our  Joomal, 
XIV.  p.  350.— N. 

i  By  inteosity  we  denote  the  mea«urc  of  the  distance,  at  which 

alctf 
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vhich  was  aGccrtained  to  be  the  eflbct  of  galranic  acti«n, 
Mud  not  from  the  tlectricity  of  the  fttmosphere. 

This  first  experiment  was  repeated  and  varied  in  differ-  Tlii:  s»me  te- 
ent  ways.  Blotting  paper  was  substituted  instead  of  the  P"  * 
pieces  of  card  to  the  number  of  four  for  each,  and  there 
was  no  effect  produced.  Dibcs  of  card,  drii-d  In  tliv  utuu 
verc  used,  and  the  mi-an  lerm  of  attraction  in  several 
experiments  was  372  de(;rces.  With  the  same  piece* 
and    twenty. fife   pair    of    dihcs   only,     the    attraction  ~ 

'VM  160.  Tbc  experimHnt  Wtis  afterwards  made  with  a 
ivolumn,  having  the  same  number  of  pairs  of  metallic  discs 
but  without  the  interposilion  of  any  pieces  trf  card,  la 
these  circumstances  no  olfect  was  produced. 

Those  first  results  would  have  been  sufficient  for  theKa>  Qiifsiian  hoi 
cicty  to  cunBrm  the  fact  announced  by  M,  Marechaux,  f^f"  '^'^Y  ■»' 
.  and  which  was  intended  to  be  verified  ;  but  this  galvanic  P'""  ""^"^ 
action  of  the  pendulous  column  was  not  proi'ed,   but   by 
tbc  help  of  an  instrument  of  very  great  sensibility,  and 
with  regard  to  quantities  scarcely  to  be  estimated.     It 
Fcmains  therefore  for  the  Society  to  ascertain  the  advan- 
tage which  it  is  posiiiblo  to  derive  for  Ihe  progress  of  gal- 
Tanism,  by  means  of  a  discovery  so  important,  by  em- 
ployiug  more  powerful  modes  of  action,  and  by  oompar> 
ing  them  with  theeffi^cls  obtained  IVom  piles  excited  by 
liumidity  or  by  saliiie  solutions,     The  cta'isof  the  Society 
vbich  ia  employed  on  physical  rcsi.'3rches,ha£  been  charged 
to  direct  its  investigations. 

II.  A  notice  appeared  in  the  Mouitenr  of  (be  33nd  of  Pile  of  ■rejcw- 
Brutnaire  last,  that  Dr.  Joseph  Baronio  of  Milan,  had  pub-  bleroMicconly. 
liAfaedadescription  of  a  galvanic  pile,  formed  of  vegetable 
natters  only,  with  an  invitation  to  philosophers  to 
repeat  and  vary  his  cxperimcots,  llatiering  himself  (hat 
they  would  serve  to  extend  the  application  of  the  theory 
of  galvanism  to  the  whole  of  vegetable  lite.  Tbe  Gal- 
Tanic  tiocicty  was  called  upon  to  answer  this  observation 
nf  Dr.  Baron  io*. 

aleaTof  gold,  sutpcnded  lu  a  vertical  tt on  of  brjji,  ii  atlrkctfd 

towardi  auotbcr  item  oflhc  lame  mci^,  urmiuitiaginabalUwhcn 

I   their  (woilemsarciiicoiiimunicatioa  wilh  the  cwo  poln  of  llie  pitr. 

.   Each  degree  of  Ihii  mcaiiirc  aniwcrt  to  iht  <iEhtecn  thouiaudcb  ol 

■  Aimalei  de  Cliimie,  J»d.  i8c6, 
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The  eiperi-  A  pilo  wacacconlingly  fortncil  by  them  ia  hUmaiinef: 
«tnirrptaitd.p|j|jy  equiU  Jiscs  of  walnut. tree  were  made,  two 
intliameCor,kaTing  a  raised  edge  of  one  eighth  of  a 
high.  These  pieces  were  boiled  in  vinegar  and  with  then 
and  roond  pieces  nf  raw  beet  root  and  of  a  thick  radilisb, 
(raphanuj  safivus  of  Linna^is,)  a  |)ilu  was  constructed  X 
(iity  couple  of  pieces  of  bed  root  and  raddi&h,  separaUf 
by  disi'^of  wood,  on  the  upper  cslremily  of  cachof  whicll 
was  ponred  by  means  of  the  bonier,  a  solution  of  tin 
Hcidulous  tartrite  of  potash  in  vinegar.  Lastly,  >t  te 
lower  cKtreraify  of  the  pile  was  plticcd  a  leaf  of  cochln- 
ria,  and  at  the  upper  cilrcmitya  doublL'-band  of  blotting 
paper,  steeped  in  rinegar.  Erery  thing  being  thus  dii- 
posed  agreeably  to  the  fait  description  inserted  in  de 
Klonileur ;  frogs  properly  prepared  for  the  action 
pile-,  were  placed  with  the  leaf  of  cochlcaria  in 
with  their  spinal  marrow,and  the  band  of  paper  with  thnr 
1,  ^^  m,j  ^j_  muscles.  Three  frogs  being  thus  successively  and 
cecd.  peatedly  presented,  shewed  not  the  least  motion,  thon^ 

they  were  sufficiently  sensible  to  be  strongly  a^tatnl 
when  being  supported  on  a  knife  to  bring  them  near  tbe 
conductor  of  the  pile,  they  were  in  contact  with  the 
or  silver  mounting  of  the  handle.  After  having  made  erecy 
probable  experiment  with  these  frogs  without  EacceOif 
the  pile  was  brought  into  communication  with  the  electOp 
micrometer,  upon  which  also  it  produced  no  effect.  He 
.'^amc  instrument  was  then  presented  to  a  pendulous  [nie, 
constructed  after  thcmanner  of  M.  Ma  re  chaux,  composed 
of  60  pair  of  new  discs  of  copper  and  of  zinc, 
the  interposition  of  pieces  of  card,  not  moistened.  Tlit 
intensity  was  about  ISO  degrees.  At  the  same  mc 
the  frogs  which  had  been  presented  to  the  vegetabli 
were  put  into  communication  with  this  last,  and  theyglTf 
no  indication  of  sensibility. 
Tbectcciromi*  TheGaltanlc  Society  did  not  therefore  obtain  in  thee& 
CTimiMer  more  peiimeiits  indicated  by  Dr.  Baronjo,  the  results  which 
ftogi.  ^^  announced;  but  they  have  served  to  show  that  iIm 

electro-micrometer  made  use  of,  is  still  more  sensiblctliu  ' 
frogs,  to  shew  the  smallest  effects  of  galvanism 
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XV. 

Observations  on  the  Congelation  of  JVul-T.     By  M.  Dw- 
PAN,  Professor  of  Chcmistrj/  at  Toulouse. 


Abi 


.BOOT  the  close  of  the  ■winter  of  the  year  XI.  we  Rcmarluble 
at  Toulon  I  e,  after  seteral  days  of  a  temperslure  re- ^^^^'^''S''** 
-kably  mild,  a  return  'of  cold  very  sudrlen  and  strong ;  ing  water. 
'At  f aitiil  was  froieo  in  one  or  two  nights,  and  there  was  «'"<!•  J'd  not 
,  -      .,  -  (tccxc  under* 

Lating,  a  sppcfacle  very    uncommon  in  niis  cowntry.  {„;jj__ 

irhr  ice  remained  sat  eight  hours  without  thawing;  but 
/flotM'illii'n  Tiding  this,    the  water  under  the  bridgca  was 
'Bcrcr  frozen,  not  evrn  slightly.     Thiii  singularity  wasno- 
'"ticej  with  nurprizi^  by  every  one,  and  1  was  for  a  long 
loss  to  discover  the  cause.     I  think  I  now  nn- 
■deniand  it. 
-  The  earliest  and  the  latter  frosts  are  called  white  frosts,  Ejpiaoitina. 
•nd  their  caune  is  well   understood.     The  white  appear-  BUckand 
tace  b  form?d  by  the  dew,  which  crystailiios  as  it  falls.  '"*""  '"^'' 
/Riebard  frost;  in  the  depth  of  winter  are,    on  (he  con- 
i^ry,  calli;d  black  fronts,  and  this  expression  is  equally 
applicable  to  the  appf^araiicu  of  the  ground  in  thnt  cir- 
lom^tam'e.     For  this  effect  it  is  requisite  that  the  cohl 
Aoiild  have  previoi'sly  dep''ivfd   thr  atmosphere  of  the 
noisturi' it  con  tain ''d.     Xo'tii'jg  is  |)ri'fii>i[ated  ;  hut  tJic 
vater  njion  tue  ground  or  soaked  into  it  becomes  solid. 

In  fact,  when  a  cold  nigl it  suddenly  follows  a  succession  Thdr  ciute. 
of  warm  duys,  as  happens  at  Toulouse  at  the  tunes  I  men- 
tion, ao  abundant  hoar  frost  succeds.  The  still  waters 
KceivG  Ruch  a  quin'ity,  that  their  caloric,  already  in  part 
ab:>orbcd  at  the  mirface  by  the  coldness  of  the  air,  can  no 
longer  keep  up  the  fluid-s'ate,  The  hoar  frost,  or  pre- 
(npitated  ioc,  then  forms  a  pellicle  at  the  surface  of  the 
water,  and  by  its  contact  determines  the  congelation 
from  one  part  (o  the  other  to  a  certain  tJdckness. 

This  is  not  the  case  with  running  waters.     These  by  _ 
their  continual  motion  prercat  the  hoar  frost  from  form-  whkfi  runaing 
ing  a  coating  to  the  siirlace.      The  frozen  particles  as  they  waicrconjeali. 
r«ll  from  the  atmosphere  are  immersed  and  iqued  with 
tliG  stream ;  and  when  the  coldness  of  the  aUQOsphere 
itself 
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itself  determines  Uie  crysLtHization,  the  same  thiirg  hap« 
pens  with  regard  to  thespicular  crystals  thus  beginning  to 
be  lormed.  This  is  the  reason  why  riTors  always  begin 
to  freeze  near  their  marshy  sides,  and  at  places  trhcxe 
the  current  is  the  least  rapid. 
—  And  stand-      But  to  return  to  the  stagnant  waters.     Ilowerer  abi|/B« 

mg^tcr,        jI^jjj  ^^y  Y^  ^jg  deposition  of  hoar  frost,  the  water  be. 

which  explains  "^  *^  ' 

the  phcnone-  nea^h  a  bridge  will  receive  no  part  of  it.     The  surfiice  of 

■^  the  water  has  therefore  this  cause  of  refrigeration  less  than 

at  the  other  parts.  Its  caloric  is  not  taken  away  bat  hj 
the  mere  contact  of  the  air.  This  condition  would  be 
sufficient  to  render  its  congelation  much  more  slow  ;  bat 
its  fluidity  is  not  less  preserved  by  its  surface  being  de- 
fended  from  the  predominating  action  of  the  hoar  frosty 
which  would  follow  if  that  obstacle  were  not  interposed. 
Other  facts  of  .These  facts  enabled  me  to  explain  certain  experiments 
the  same  kind,  urged  by  a  philosophical  gentleman  at  Paris  a  few  years 
ago,  to  support  bis  opinion  on  the  existence  of  a  mate- 
ri.U  principle  under  the  name  of  frigoric.  The  author  of 
these  experiments  assureil  me,  that  in  a  frosty  night  tko' 
ffigoric  fell  perpendicularly  from  the  atmosphere  upon' 
the  surface  of  th^  earth ;  and  he  offered  the  following 
proof.  If  plates  filled  with  water  be  exposed  to  the 
open  air  at  night,  and  it  be  cold  enough,  the  water  will 
fr^oze ;  but  if  one  oC  these  vessels  be  covered  with  a  pano. 
ot  glass,  or  aiiy  't^her  body,  that  water  will  not  freenei 
evi^n  th(>  iprli  the  covcTing  body  do  not  rest  immediateljf 
upon  the  pi'.! !>.  If  is  suf5ci::ut,  continued  the  anthor^ 
that  the  fall  of  the  fri^oHr  b?  interrupted,  no  matter 
wh:*th  r  from  an  higher  or  lower  distance ;  and  to  com* 
plofc  his  demons*  ration,  t\c  added  the  following  ezperi* 
nj»'nt,  which  ai  tirsf  a'ipect  s<»cni*  \\  ry  cogent,  and  is  cer» 
tainly  very  interestinj^.  It  is  us  ibiiows:  place  in  the' 
evening,  at  a  cer^'lin  distance  alcove  a  plate  filled  witk 
water,  a  funnol,  of  which  the  diameter  shall  be  less  thaa 
that  of  (he  plate,  you  will  find  the  next  day  a  ring  of 
ice  formed  round  the  circumference;  bnt  all  the  water 
situated  perpendicularly  beneath  the  funnel  will  remain 
fluid. 

Explanation.         ^  \\2Lie  not  repeated  this  last  experiment ;  bnt  ererjr 
thing  leads  me  to  conclode  that  it  would  succeed  in  favor-* 

able 
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abfe  circumslsnccs  ;  that  is  to  say,  when  (he  air  holding 
ft  certain  quantity  of  water  in  solution,  shall  be  forcuii  to 
deposit  it  all  at  once  in  the  solid  form.  We  sec  conse- 
'  qiienlljr  that  in  this  case,  without  having  recourse  to  (he 
axislcnce  of  a  frigoriGc  principle,  the  hoarfrost  falling  oit 
the  sides  of  the  funnel  will  be  guided  toward  the  edges  of 
the  jilate,  where  a  ring  of  ice  will  bo  formed  before  the 
middle  shall  become  congealed. 


XVI. 
PfaetkiU  Rules  for  rcilming  the  apparent  Distance  of 
the  Muon  from  the  Sun  or  iiji.ied  Star  to  the  true  Dia. 
tame,  for  (he  Purpose  of  ascertaining  the  Longitiiile 
of  the  Piace  ofObscrratioH.     Bj/  a  Correspondent. 


.T  some  former  periods  of  my  life  I  was  not  nafre*  orin. 
quentiy  in  the  liabit  of  amusing  myself  with-  practical  la-vts 
Utronomy,  and,  amongst  other  departments  of  it,  with 
what  are  usually  called  Ibc  common   lunar  observations. 
In  the  course  of  those  it  was  impossible  to  avoid  remarlc- 
Ing  tiiaf  none  of  the  rules  given  at  the  end  of  the  "  Re.  Form 
^aisitc  Tables"  for  reducing  the  apparent  to  the  true  dis.  \^^l 

5  are  by  any  means  so  short,  or  so  easy  to  bo  rem  cm.  ihc  m 
btred,  as  might  be  wished ;  and  that  it  would  be  highly 
desirable  to  diminish  the  labour  of  this  process.  I  was. 
Indeed,  previous  tothcinvestigalion  of  the  methods  here- 
a^r  described,  usually  accustomed  to  prefer  the  dirvct 
totution  of  the  two  triangles,  in  the  former  of  which  the 
tq[ipareat  co-altitudes  and  observed  distance  are  given, 
jind  the  vertical  angle  required,  and  in  the  other  of  which 
iHietrue  co-altitudes  and  azimuthal  angle  arc  given,  and 
ttc  base  or  true  distance  required.     The  following  me. 

.  of  performing  this  reduction,  which  I  then  hit  upon, 
Ippearing  bowevcrto  me  to  be  somewhat   more  eligible 

any  others  which  I  have  seen,    1  shall  venture  to 
'communicate  them  to  the  public  tlirough  the  medium  of 
the  Philosophical  Journal.     They  are  all  founded  on  the  ^nalc 
two  following  welt-known  analogies,  vii.  That  the  r«ct.  which~ihe  fol- 
apglc  of  the  sines  of  the  sides  containing  the  vertical  '°"^E  'f" 
Vol.  XV.— Nov.  !  80Q.  L I  angle 
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angle  :  the  square  of  radius  : ;  the  rectangle  of  the 
of  the  difierenccs  between  the  half-sum  of  the  three 
and  each  of  those  first-mentioned  sides  :  the  square 
the  sine  of  half  the  contained  angle;  and  : :  the 
ence  between  the  versed  sines,  (or  the  sum   ordiffe 
of  the  co-sine*,)  of  the  base  and  of  the  differeQce  of 
aides  :  the  versed  sine,  (or  sum  or  difiference  of 
and  co-sine^)  of  the  same  angle. 

%  RULE  I* 

flntnilc.  1,  if  the  apparent  distance  be  greater  than   9(Py 

the  fum,  otherwise  take  the  diflerence,  of  its  nati 
cg-sine  and  the  natural  co-sinc  of  the  difference  of 
apparent  altitudes,  and  call  it  A. 

2.     Add  together  the  arithmetical  complements  of  the' 
logarithmic  co-sines  of  the  observed  altitudes,  the  logaritb-^ 
mic  co-sincs  of  the  true  altitudes,  and  the  logarithm  of  j 
reject  20  from  the  index,  and  find  the  correspondent  n^i 
tural  number,  which  call  B. 

3*  The  difference  between  this  number  and  thenatanL. 
co-sine  of  th<^  difference  of  the  true  altitudes  is  the  natwtf^ 
co-sine  of  the  observed  distance,  which  will  be  greater  of-' 
less  than  QO'^  accordingly  as  B  is  greater  or  less  thantht^. 

last-mentioned  co-sine. 

* 

RULE  11. 
Sccood  rule,  1,  Add  together  the  two  apparent  co-altitudes  and  tki^' 

use  of  natural  ^PP***^"*^  distance,  and  take  the  difference  between  their 
numbers.  half-sum   and  each    of  the  apparent  co-altitudes  sepa*  ' 

rately. 

%  Add  together  the  arithmetical  complements  of  tin 
logarithmic  co-sines  of  the  two  apparent  altitudes,  til 
logarithmic  sines  of  the  two  before-mentioned  differellCi^ 
and  the  logarithmic  co-sines  of  the  true  altitudes,  ud- 
halve  the  sum. 

» 

*  Since  writing  the  above  I  find  that  there  is  a  method  perfecdjf 
analog6ua  to  this  in  Mr.  Thos.  Keith's  Trigonometry,  pubiiihedit; 
^and  differing  only  in  his  using  secants  in  one  part  mf  Af 
process  instead  of  co-sines.  As  I  think  it,  however,  a  very  weflA 
mode  of  reduction,  I  have  not  struck  it  out,  hut  shall  cootent  mv* 
self  with  thus  resigning  to  that  gentleman  the  merit  of  the  fint 
publication  of  it.    Q. 

S.Subtx^ 
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.  Subtract  from  this  half-siim  the  logarithmic  sine  of 
jiair  the  difference  of  the  tnie  altitades,  and  the  remaiader 
will  be  a.  logarithmic  tangent. 

4.  Find  the  correspondent  logarithmic  sine,  subtract 
I  It  from  the  before-mentioned  haH.^um,  and  the  remainder 
f  wiU  bethc  logarithmic  MOO  of  half  the  true  distance. 

RULE  III. 

1.  Add  together  the  arithmetical  complement  of  the  Third  rule, 
I  l^arithmic  sine  of  half  the  apjiarent  distance  and  the  "'"  who"' 

logarithmic  sine  of  half  the  ditfercncc  of  the  apparent  t^tai  numberi. 
■tfitudc^,  and  their  sum  will  he  the  logarithmic  co.sine 
of  an  are,   which  call  A. 

2.  Add  together  half  the  sum  of  the  logarithmic  en. 
iin«»  of  the  true  altitudes,  the  logarithmic  sine  ofhalfthe 
difference  of  the  apparent  altitudes,  and  the  logarjibmic 
tangent  of  A. 

3.  Add  together  ^so  half  the.  «iim  of  the  logarithmic 
co.sines  of  the  apparent  attitudes  and  the  logarithmic  sine 
ofhalfthe  difTercncc  of  the  true  altitudes. 

4.  The  difference  between  these  sums  is  a  logarithmic 
tangent  of  an  arc,  which  call  B. 

5.  To  the  logarithmic  sine  ofhalfthe  difference  of  the 
true  altitudes  add  the  arithmetical  complement  of  the 
logarithmic  co-einc  of  B,  and  their  sam  will  be  the  loga- 
rithmic sineof  half  the  true  distance. 

RULE  IV. 

1.  Add  together  the  arilhractical  complement  of  the  Fourth  mlt, 
I  logarithmic  sine  of  half  the  apparent  distance   and  (he  ao^'og""* '" 
I  logarithmic  sine  of  half  the  difference  of  the  apparent' 
I  altitudes,  and  their  sum  will  be  the  logarithmic  co-sinc  of 

,  which  call  A. 

2.  Find  the  logarithmic  sine  of  A ;  imbtract  from  it 
F  Ibe  before-mentioned  arithmetical  complement,  and  dou- 
{.  Ue  the  remainder. 

,  Add  to  this  doubled  remainder  the  arithmetical 
y  complements  of  the  logarithmic  co.sines  of  the  apparent 
I  altitudes,  and  the  logarithmic  co-sines  of  the  true  tdti. 
f  lades,  and  halve  the  sum. 

4.  From  this  b^f.suia subtract  the  logarithmic  sine  of 
LIS  half 


« 
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Log.  COS.  84<*.  46' 8.9(00517 

5*,    6' 5.9982172 

2)18.9583289 

9.4791644 
Log,  sin. 39**.  57'.  37' 9.8077084 

2d  Sum     19.2868728 

DifF.  sums  s  log.  tan.  B.  (=24<>.46'.  +)?.66421S6 

As.  comp.  correspond,  log.  cos.  •  .     0.0419345 
Log.  sin.  39**- 57'.  37^ 9.8077084 

'  Sum»log.  sin.  45''.  1. 15".  15  as  before  9.8496429 


Or,  fy  the  Fourth  Rule. 
--gtlicfourtli      As.  comp.  log.  sin.  44«.  59'-  3" 6.1 506351 

Log.  sin.  39® .  50' 9.806557S 

Log.  cos.  A.  (=  25*>.  1'.  +) 9.9571926 

\ 

Log.  sin.  A 9.6263301 

Diff.  bet.  it  and  the  above  as  comp.  9.4756950 

2 
\ 

18.9513900 

Ar.  comp.  log.  cos.  84®.  46'. 1 .0399483 

5®.    6' 0.0017228 

Log.  cos.  84®.  51'.  30" 8.9523977 

4®.  56'.  16" 9.9983852 

2)38.94S8440 

Half-sum 19.4719220 

Log.  sin.  39®.  57*.  3r 9.8077084 
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Log.  tan.  (24*.  46'.  +)     9.66421 36 


Correspondent  log .  si  ne^  which  sub-  ^ 


tract  from  above  half -sum 


6222790 


Diff.==:|og.  sin.  45^.  1'.  15".  15.half  1 
the  true  distance,  as  before  ..../' 


The  advantages  of  the  preceding  modes  of  redaction  Advantajet  of 
we,  that  they  are  not  difficult  in  practice,  that  they  arc  '**"*  ""^ 
perfectly   corr^'ct,  thaf   they  may    be  applied  without 
using  any  but  the  coir.mon  tables,  that  they  arc  not  in« 
cumbered  with  any  complex  distinction  of  cases^  and  that 
their  results  are  void  of  ambiguity. 

IQtkDec.  1805.  Q. 
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National  In.^titute  of  France. 
The  Class  of  Mathematical  and  Physical  Sciences  of  National  Iiuti- 
the  National  Institute  of  France  held  its  public  session  on  tute  of  France, 
the  7th  of  July  last.     The  order  of  the  readings  was  as  ^^^  ^'  "'^ 
follows : 

1 .  The  mathematical  prize  proposed  for  the  month  of 
January  1809  was  announced. 

2.  A  notice  of  the  proceedings  of  thei  Class,  from  tha 
1st  Messidor  in  the  year  XIII.  to  tlie  1st  July  1806, 
philosophical  department,  was  read  by  M.  Cuvier,  the 
perpetual  secretary. 

2.  A  like  notice  of  the  mathematical  part  of  the  Class 
during  the  same  interyal  was  read  by  M.  Delambre,  per- 
petual secretary. 

4.  A  memoir  on  the  affinities  of  bodies  for .  light,  by 
M.  Biot. 

5.  A  memoir  on  the  adhesion  of  the  particlea  of  water 
io  each  other.  By  the  Count  of  Rumford^  foreign  asso* 
ciate. 

6.  Historical  Eulogium  on  M.  Cells.    By  C.  Cuf  ier. 

The 
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The  subject  of  the  mathematical  prize,  and  the  pro.'; 

spcctire  remarks  upon  the  same,  were  as  follow :  ! 

Prize  question.      //  t>  required  to  establish  a  theory  of  the  periurbaiiom  ■ 

of  the  planet  Palluy^^  discovered  btf  Mr.  Olbers. 
On  the  com-  Geometers  have  given  the  theory  of  perturbations  siC 
mitnicMit  for  ficicntly  extensive  and  accurate  for  all  the  planets  formerlf 
the  ictpecuve  known,  and  for  all  those  which  might  be  discovered, 
places  of  the  provided  they  were  confined  to  the  same  zodiac  and  had 
^^""^^  little  eccentricity. 

Mercury  until  our  time  was  the  most  eccentric  of  aD 
the  planets,  and  at  the  same  time  that  which  had  tk 
greatest  inclination  ;  but  its  small  mass,  and  its  sitnatioi 
at  one  of  the  limits  of  the  planetary  system,  render  it  of 
little  eflfect  to  produce  any  sensible  alterations  in  tko 
motions  of  the  other  planets  ;  Uranus,  discovered  twenty* 
five  years  ago  by  Dr.  Hcrschell,  is  placed  at  the  other 
limit  of  the  system.  With  a  small  mass  and  moderate 
eccentricity  it  has  also  the  smallest  of  all  the  known  it* 
clinations ;  so  that  the  formulas  which  had  served  for 
Jupiter  and  Saturn  have  been  more  than  sufficient  for  Urn 
modem  planet. 

Ceres,  discovered  five  years  ago  by  Mr.  Piazzi,  haviog 
with  a  considerable  eccentricity  au  inclination  10^  38^, 
must  be  subject  to  great  and  numerous  inequalities.  It 
appears,  nevertheless,  that  all  the  astronomers  who  hare 
Laboured  to  determine  them  have  been  content  with  tlie 
known  forniuI<as,  of  which  the  dcvelopement  does  not  ei« 
ceed  the  products  of  tliree  dimensions  of  the  ecccntrici* 
ties  and  inclinations.  Those  of  five  dimensions  have  beet 
used  in  thcMecanique  Celeste  according  to  a  formula  of 
Mr.  Burckhardt.  The  same  astronomer  has  since  pre> 
sented  the  general  and  complete  dcvelopement  of  the 
third,  fourth,  and  iifth  orders  ;  but  this  degree  of  pre- 
cision is  not  suiHcicnt  for  Pallas,  of  which  the  eccentri- 
city is  greater  than  even  that  of  Mercury,  and  the  incli- 
nation 34^  38'  is  five  times  as  much  as  that  of  any 
anticnt  planet.  It  is  even  difficult  to  conjecture  wblt 
may  be  the  powers  and  what  may  be  the  dimensions  of 
the  products  which  admit  of  being  neglected ;  so  that  the 
calculations  may  bo  so  long,  and  the  formulas  so  compli* 

cated 


•cuNTino  nm. 
»ted  as  to  dU courage gfomcter>i  and  astronomers  the  best 
qualified  to  execute  a  work  of  thb  kind. 

'Cnoyciis  ago  the  Class  of  Physical  and  Mathematical 
Sciences  of  the  Inslilute  dt'termined,  from  this  cotisidera- 
lion,  to  projioae  the  sniiject  for  the  prize  to  be  distri- 
buted at  the  public  sitting  on  ihi-  first  Monday  in  Messi- 
dor  of  the  year  XIV.  Butthctrrni  having  appeared  too 
short,  and  (he  number  of  the  plani-ts  being  again  i(i. 
creased  by  the  discovery  n(  Juno  by  M.  Harding,  of 
which  the  eccentricity  appears  to  be  still  greater  than 
that  of  Pallas,  and  the  inclination  of  13  degrees  greatly 
rxceeds  tbot  of  all  the  other  planets  except  Pallas;  (ho 
Class  has  thought  proper  to  propose  the  same  subject 
again,  with  some  modilications  and  a  double  prize.  They 
accordingly  Inrite  astronomers  and  geometers  to  discuss 
completely  all  the  points  of  this  theory,  with  the  omission 
of  none  of  the  ineiiiialilics  which  may  become  sensible; 
and  as  these  inequalilies  cannot  be  well  determined  if  the 
elliptical  clemeots  be  not  perfectly  known,  it  is  indis. 
pensible  that  the  concurrents  should  not  conUnc  thcm- 
tclves  togiTcthe  numerical  coefficients  of  the  eqnations. 
It  is  more  particularly  important  to  exhibit  analytical 
formulas,  in  order  that  substitution  may  be  successirely 
made  of  more  exact  values  of  the  mean  distance,  tho 
eccentricity,  the  perihellum,  and  the  inclination,  accord- 
ingly as  the  elements  shall  become  better  known.  The 
concurrents  may  evcD  dispense  with  giving  any  numerical 
Talue,  provided  the  analytical  expressions  be  presented 
sufBciently  in  detail  to  enable  an  intelligent  calculator  to 
futlow  tlic  dcvelopcmcnt  and  reduce  them  into  tables. 

Another  adeantagc  will  Result  from  these  general  tor- 
BiUas;  namely,  that  the  planets  Ceres,  Pallas,  and  Juno 
beiDg  at  distances  from  the  sun  so  little  dill'ercnt  that  U 
can  scarcely  at  present  be  with  certainty  decided  which 
of  the  three  is  the  nearest  or  the  most  remote  :  the  for- 
mula giien  for  Pallas  may  seric  equally  for  the  two 
others,  as  well  as  fur  every  planet  which  may  hereafter  be 
discovered  which  shall  have  its  eccentricity  And  inclina- 
tion within  the  same  limits. 

The  Class  entertains  the  hope  that  this  question  will 

appear  of  sufficient  interest  to  geometers  to  induce  them 
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to  make  exeriiom  proportioned  to  the  difficulty  of  tlie 
subject.  The  prize  which  will  be  proclaimed  in  the  pab- 
Hc  sitting  of  the  first  Monday  in  January  1800  will  bem 
gold  medal  of  OOOO  francs  (j€^5Q). 

The  works  presented  must  be  written  either  in  Xrencb 
or  in  Latin,  and  will  not  be  received  later  than  October 
1,  1808.  This  term  will  be  strictly  attended  to.  The 
other  conditions  are  as  usual.  ^ 

Nitrate  of  Soda. 
Nitrate  of  loda      Professor  Proust  writes   to  Dr.  Delamethere,  that  ho 

burns  ^'*>'e«      finds  the  nitrate  of  soda  an  economical  article  for  fire 
tunes   as  long 

as  common  m-  works.     Five  parts  of  the  nitrate,   one  of  charcoal  and 

tre,&c»  one  of  sulphur,  afibrd  a  powder  which  gircs  a  flame  of 

a  reddish  yellow,  of  considerable  beauty  :  and  the  mixtare 

burned  in  a  metallic  tube,  will  last  exactly  three  times  as 

long  as  the  same  charge  of  common  powder. 

The  nitric  acid  in  this  combination  is  not  decomposed 
to  the  same  degree  as  that  of  nitrate  of  potash.  Its 
gases  are  a  mixture  of  carbonic  acid,  with  a  small  quaa* 
tity  of  gaseous  oxide  of  azote,  and  much  nitrous  gas* 

The  cheapest  method  of  obtaining  nitrate  of  sodi^ 
would  no  doubt  be  to  use  soda,  instead  of  potash,  to  satn« 
rate  tlie  mother  waters. 

Examination  of  the  Birdx*  Nests  zchich    are  eaten  in 
China^  and  other  Eastern  parts. 

Birds*  nesu  of     The  same  chemist  has  examined  the  birds'  nests  of  the 

thf  East.  E,ast  and  finds  them  to  consist  merely  of  a  single  piece  of 

cartilage,   uniform   in   its   texture.     lie  boiled    one  in 

water,  which  became  soft,  but  was   not  separated  in  its 

parts  and  what  was  still  more  remarkable,  it  lost  only 

-  four  hundredths  of  its  weight. 

Subterraneous  Road  or  Tunnel,  made  uptcards  of  three 
Centuries  ago  {Journal  dcs  Mines ^  Fev.  1806). 

Subterraneous  The  Marquis  (de  Saluccs)  Louis  II.  being  desirous  of 
passage  or  tun- increasing  the  commerce  of  the  country  dependant  on 
Mdc°in*t]bc  h»s  sovereignty,  undertook  in  the  fifteenth  century  to 
fifteenth*  ccn*  make  an  excellent  road  in  the  valley  of  the  Po,  which 
'*"T'  passing 


fissmg  orer  a  itiounlain,  placed  bpside  Mount  Viso, 
called  La  Tratcrsetta,  should  lead  info  Dauphtny, 

But  as  this  passage  was  surrounded  by  Crightful  preci- 
pices  and  was  only  passable  for  men  on  foot,  he  dug 
through  the  body  of  the  mountain,  a  passage,  which, 
without  Ihe  uii&lancc  of  gunpowder,  was  completed  ia 
less  than  fire  years.  This  passage  is  74  metres  (about  80 
yards)  in  kngtli,  four  in  width,  and  about  the  same  in 
height. 

The  opening  through  (his  mountain  has  been  attributed 
by  some  to  the  ancient  Kotnaiis,  at  the  time  when  they 
penetrated  info  Gaul ;  others  have  ascribed  it  to  the  ce- 
lebrated warrior  of  Carthage,  who  made  the  Romans 
tremble,  and  was  their  eternal  enemy.  But  it  is  certain 
that  it  was  effected  by  the  Marquis  Louis  IL  The  acts 
relating  (o  several  undertakings,  composing  part  of  this 
work,  still  exist  in  the  archJics  of  the  former  office  of 
Secretariat  oflbeinterior  of  Piedmont,  and  Mr.  Bresli, 
•ub-prcfect  of  the  Arrondisscmpnt,  author  of  Notices  His> 
ioriques  dela  VilledeSaluces,  published  at  Turennein  tha 
year  XIII.  asserts  that  he  liiraself  being  occupied  on  the 
Spot  in  clearing  this  passage  from  rocks  and  other  obsta. 
clcs  which  had  detached  themselves  from  the  mountain, 
observed  on  the  right  hand  witlijn  the  same  passage,  the 
engraved  date  of  1430,  the  epocha  at  which  tbts  work 
was  finished. 

Method  of  coiwei/ing  Carp  ami  Pike  to  great  Distances 

_  This  method  which  b  no  less  simple  than  easy,  and  Carp  >nd  Pike, 
which  I  am  informed  is  also  practised  in  England,  is  meo- 
lioned  in  La  Rcrue.  Il  may  be  practised  by  any  proprie- 
tor  of  ponds,  and  may  afford  a  good  rclurn  if  used 
In  situationE  where  carriage  may  easily  be  had.  The  lish 
it  is  said,  may  be  thus  conveyed  some  hundreds  of  mile.1, 
■  in  a  state  of  life  and  health  equal  to  what  thay  possessed 
when  first  caught. 

Crumb  of  bread  is  soaked  in  brandy,  and  when  well 

■welled,  it  is  used  to  fill  the  whole  of  the  fish's  mouth, 

tnlowhich,  halfa  glass  morOof  the  spirit  is  then   to  be 

poured,    The  fish  remains  motionless  and  as  if  deprivcil  of 

life; 


J 
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life (  in  which  state  it  ii  to  be  wrapped  infiresli  ftraw,  aad 
afterwards  in  a  clQth. 

In  this  condition  the  fish  may  be  kept  or  conreyed  to 
any  distance  for  eight  or  ten  days.  When  arrived  at  the 
place  of  destination,  they  must  be  unpacked  and  thrown 
into  a  cistern  of  water,  where  they  remain  a  quarter  of 
an  hour,  or  sometimes  and  hour,  without  shewing  any 
signs  of  life ;  but  at  the  end  of  that  time  they  disgorge 
,  yery  abundantly  and  recover  their  life  and  ordinary  mo- 
tions. 

Horse^Chesnuts  as  Food  for  Sheep* 

Hone  Chet-  The  fruit  of  the  horse-chesnut  tree  is  collected  in  Saxony 
auu  for  Shcqp.  foj  feeding  sheep,  whore  it  is  considered  as  an  wholesome 
food  and  a  specific  remedy  against  the  rot.  It  is  given  to 
them  in  Autumn  when  the  green  food  is  no  longer  to  be 
had.  The  horse  chesnuts  are  cut  in  pieces  and  distribntedl 
in  the  quantity  of  about  two  pounds  and  a  half  for  each) 
and  less  for  the  lambs.  Sheep  as  wdl  as  cattle  at  first  re- 
fuse it,  but  greedily  take  it  when  custom  has  made  it  fiu 
miliar.  They  eat  the  prickly  outside  with  satisfaction* 
There  is  danger  in  giving  these  fruits  without  catting 
them  in  pieces,  as  they  may  stick  in  the  throat  and  occa« 
sion  the  death  of  thebuimal. 


Mr.  CUTIIBERTSOxV,  No.  54,  Poland  Street,  Phi. 
losophical  Instrument  Maker,  and  Member  of  the  Philo- 
sophical Societies  of  Holland  and  Utrecht,  has  in  thelNwaH 
his  Work  on  Practical  Electricity  and  Galvanism;  being 
a  Translation  of  the  most  interesting  Experiments  oon« 
tained  in  a  Treatise  published  by  him  during  his  residenea 
in  Holland,,  with  the  addition  of  all  such  as  have  ilnof 
been  invented  by  Himself  and  Others ;  together  with  an 
Appendix,  containing  the  most  interesting  OaperinenCi 
on  Galicanism. 
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ARTICLE   L 

Fads  and  Observations  respecting  Vmon  under  Water ; 
and  various  Particulars  relative  to  Swimmingy  Sfc, 
In  a  Letter  from  James  IIorsburgu,  Esq. 

To  Mr.  NICHOLSON. 
Sir,  Walworth,  Nor.  6, 1805. 

A.  HE  perusal  of  your  observations  relative  to  Swim-  on  swimmiii^, 
miog,  in  No.  58  of  your  Journal,  and  the  letters  from  ^^  viuoa  im* 
your  correspondent  inserted  in  Nos.  60  and  61,  affirming       ^*^^* 
that  objects  are  visible  to  the  human  eye  under  water, 
which  concurs  not  with  your  opinion,  encourage  me  to 
state  some  few  facts  relative  to  this  subject,  the  result  of 
my  own  observations. 

In  high  latitudes  the  sea  is  seldom  transparent ;   but  Great  triotp»> 
within  the  tropics,  and  near  the  equator,  the  bottom  is  J^^Jc^lwu 
often  visible  in  from  ten  to  fifteen  or  twenty  fathoms  wa-  tropics.    Bor- 
ier,  when  it  consists  of  variegated  coral  or  white  sand  and  ^^'^^  *^^  *^  'i^ 
GormI  mixed.     In    various  parts    of  the  IxidlaB    seas,       ^^ 
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the  bottom  18  discernible  at  the  depths  mentioned  abort. 
In  the  Mindora  Sea  I  have  seen  the  spotted  coral  at  tht ' 
bottom  when  the  depth  of  water  orcr  it  was  twcntj-fiiB' ' 
fathoms ;  and  have  often  tacked  ship  on  the  edges  of  co» 
ral  shoals,  by  the  appearance  of  tlie  bottom,  in  depths  of 
ten  and  twelve  fathoms. 
Theauihorcan      Swimming  has  ever  been  my  fayouritcamasementft    At 
wfth  thc*facc  ^^^dras,  where  the  surf  is  high,  and  ships'  boats  not  per- 
under  water     mitted  to  land,  I  oncc  had  the  imprudence   to  swim  qa 

nearly  as  well  g^orc  throuffh  the  surf,  by  way  of  diversion,  and  returned 
as  la  the  air.  ^  '•'        -^  .,..1 

through  it  to  a  boat  at  a  grapnel  outside,  which  uearlf 

cost  me  my  life,  being   obliged  to  dive  so  frequently  ia 

resisting   many  heavy  surfs.     I   have  always  observed 

»  w  hen  the  bottom  was  clear,  and  any  object  upon  it  visible 

when  my  head  wa5  above  water,  it  was  nearly  as  well  per- 
ceived when  my  head  was  under  water.     At  the  island 
Diego  Garcia,  where  the  water  is  very  transparent  in  the 
harbour'  and  at  other  places^  I  have  frequently,   when 
swimming  underwater,  seen  fishes  darting  about  in  vari- 
ous directions,  and  every  article  on  the  bottom  lerj 
plain.     The  legs  and  feet  of  persons  standing  at  six  or 
eight  yards  distance  were  always  visible  in  clear  water 
when  my  head  was  under  it ;  and  at  discretion  easilj 
taken  hold  of,  by  swimming  under  water  to  them  with 
open  eyes. 
As  far  as  his         I  have  always  supposed  that  all  persons  could  see  under 
TOcs"an*^pcr-   "^^^^^'''9    ^^  timidity  did   not    prevent    them  from     open- 
sons  can  sec     ing  their  eyes  during  immersion;  but  mnst  own  thatl 
under  water      have  been  in  company  with  persons  who  could  swim,  but 
could  not  be  prevailed  on  to  open  their  eyes  under  water, 
affirming  that  they  could  not,  although  they  cndcavoe red 
to  do  it.     Those  persons  who  could  open  their  eyes  witil 
facility  whilst  immersed,  always  asserted  that  they  saw 
•—but  not  ob-  objects  in  the  water.     Vision  under  water  is  probably  ' 
whilc^thcm*"^*  confined  to  this  element,   for  I  never  could  distingnisb 
•elves  arc  im-  external  objects,  sjich  as  the  sun,  clouds,  &c.   but   only 
mened.  confused  rays  of  lij;ht  (in  looking  upward)  were  visible. 

Infontt  proba-      It  is  probable  that  most  infants  will  float ;  I  have  seea 
W7  will  float,    one  often  or  twelve  months  old  fall  from  a  boat  into  the 
water:   the  mother  leaped  in  and  rescued  it,  apparently 
without  either  receiving  injury.     The  natives  of  Chins 

thae 
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tliatHye  in  boats  do  not,  howcrcr,  trust  to  their  children 
floating  naturally,  for  they  keep  gourds  fixed  to  their 
shoulders  to  prevent  them  sinking  should  they  happen  to 
fall  in  the  water.  This  precaution  seems  prudent  in 
China,  the  water  in  the  canals  and  rivers  here  being  of  a 
Tcry  soft  quality. 

Men  who  cannot  swim,  happening  to  fall  in  the  water.  Men  arc  apt  to 
are  certainly  (as  you  observe)  very  apt  to  drown  them-  s^ivcs^b  ^"*' 
selves  by  pushing  their  hands  and  arms  above  water  ;  for  ing  their 
a  person  cannot  sink  if  the  hands  are  kept  under  the  sur-  hands. 
face  and  a  gentle  motion  performed  by  them.     But  I  can- 
not avoid  observing  that  Doctor  Franklin's  remarks  re* 
lattve  to  the  specific  gravity  of  the  human  body  in  salt  and 
fresh  water  seem  liable  to  some  objections,  if  indiscrimi- 
nately applied  to  all  persons,  there  being  great  reason  to 
think   the  specific  gravity  of  the  human   species  ditfcrs 
considerably.  'The  following  instance  appears  to  favour 
this  opinion:  In  company  with  two  friends,  some  years  Facts  which 
Ago,  it  was  customary  for  us  to  proceed  to  the  sea  to  thcw  that  the 
enjoy  the  exercise  of  swimming;  this  was  at  Bombay  in  'P^^'^y^  gravi- 
India;  the  gentlemen  who  accompanied  me  could  both  and  ronsc-' 
swim,  but  neither  of  them  had  ever  trii^d  to  float  on  the  q"<^°'ly  thdr 
water  without  motion.     When  swimming  on  their  backs  floating,  arc 
they  were  requested  to  endeavour  to  lie  quiet  without  different. 
any  motion  of  hands  or  feet.     The  best  swimmer  of  the 
two  could  not  float  without  using  a  little  motion  with  his 
hands  or  fcetj  although  he  repeated  the  trial  several  days  ; 
when  he  lay  without  motion  his  head  gradually  sunk  till 
completely  under  water.     This  person  was  of  short  sta- 
ture, strong,  and  athletic.     The  other  gentleman  was  of 
a  spare  make,  thin,  and  delicate  in  constitution  ;  and  at 
the  first  trial  floated  on  the  surface  like  a  cork,  without 
any  motion  of  hands  or  feet ;  his  toes,  part  of  his  feet, 
knees,  part  of  his  shoulders  and  head,    remained    above 
the  surface,  when  every  part  of  his   body  was  at  rest ; 
whilst  the  stout  gentleman  could  in  no  position  float  on 
the  surface  without  a  gentle  motion  of  hands  or  feet.     It 
certainly  appeared  to  me  evident  that  the  specific  gravity 
of  these  persons  differed  considerably. 

WhPnthesun  has  been  obscured  by  clouds,  or  other-  Particular  oh- 
wise  not  too  powerful,  I  hate  frequently  amused  mjsclf  »f  »"<'"•'■«- 
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b}*  lying  on  my  back  without  motion  far 
ficiting  per-  periods  of  time;  sometinics  for  half  &n  honi 
"""'  when  the  water  was  mild  and  smooth;  ftt 

have  loiind  u  strong  inclination  to  sleep,  whiiii 
;  mc  to  lie  no  longer  without  motion,  for  fear  of) 

this  amusement  too  far.  When  fioating  on 
hare  always  observed  the  following  clfecta  pi 
placing  the  anns  in  larious  positions:  1st. 
ftfDis  were  placed  n.cros&  my  breast,  the  body  fli 
tlie  horizontal  position,  face  upwards,  in  a  shoil 
the  feet  and  legs  sjnk  downward,  until  the  body  assai 
nearly  a  vertical  position;  then  the  head  frequently  ii 
•so  far  as  to  hring  the  nose  under  the  surface,  but  the  ; 
quickly  resumed  its  former  position  abovu  the  sar&l 
without  using  the  leas^  motion  of  any  limb.  The  bi 
allers  its  position,  sometimes,  by  turning  round  from 
side  to  the  other  wtien  the  Tee t  sink,  far  below  the  I 
face,  but  soon  returns  to  its  natural  lioating  posit 
with  the  back  undermost,  the  legs  and  feet  at  the  u 
time  ascending  to  the  surface  as  at  first.  With  the  ha 
laid  across  the  bre^t  this  re? olution  of  the  body  in  floil 

Ling  on  the  sea  has  been  reiterated  often  in  the  space  of. 
quarter  of  an  hour  without  moring  a  limb. 
2nd.  When  the  arms  were  laid  close  along  c&ch  tide 
over  the  belly,  or  under  the  back,  the  body  was  Uableti 
the  same  revolutions  as  mentioned  above. 
3rd.  When  the  arms  were  stretched  in  a  perpendicolil 
direction  from  the  body,  they  always  preTcnted  it  ftoi 
turning  round  by  aeling  on  the  water  as  lerers  to  retil 
the  body  in  its  natural  floating  position;  although vit 
the  arms  in  this  position  the  feet  sometimes  descendl 
considerably  from  the  surface,  but  shortly  after  ascendt 
to  it  again. 
llh.  To  keep  the  botly  in  tlie  horizontal  equilibrium 
thearms  wen.-  stretched  backward  beyond  the  head, 
hands  open  and  resting  on  the  surface  of  the  water; 
legs  and  feet  then  remained  con-tanfly  near  the  sarfac^ 
the  Iocs  generally  above  it.  On  drawing  the  armi  fitM 
this  position  gradually  forward  to  the  perpendicular  di 
reclion  from  the  body,  the  feet  always  tnc^lined  t| 
dwccadlrum  the  surface;  but  so  soon  as  the 
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iDO*ed  more  b»;kward,  the  toes  and  part  of  (he  tett  &1-  Particular  ob- 
ways  appeared  above  water,  the  body  coiiliiming  in  per-  «"""ioni  re- 
fect equilibrhim,  with  the  tact  and  tois above  the  surlace,  ,riu3(ioii  of 
Cie  chest  and  knees  close  to  it.      Wheu  the  water  is   not  floaiiny  per- 
too  cold,  and  the  surface  smooth,  it  would  be  an  easy  """• 
natter  to  Tall  asleep  floating  in  this  position. 

None  but  those  who  can  swim  above  and  under  water 
vill  readily  comprehend  the  great  pressure  of  the  water 
upward,  and  how  easily  it  will  sopport  ou  ita  surfaca 
human  beings,  when  it  is  emooth,  without  any  broken 
water.  For  amusement  1  bare  gone  into  the  sea  fall 
dressed  into  deep  water,  and  by  lloating  in  various  ways, 
as  most  convenient,  taken  oil'  coal,  waistcoat,  opened 
tlie  knee  buttons  of  my  smallclothes,  taken  them  and 
Blockings  otf  with  equal  ease  as  on  shore,  and  finally 
pulled  my  shirt  olT,  swimming  then    with  them   to  the 

Swimmiog  is  very  easily  acquired  when  a  few  good 
lessons  are  given.     SJeamen,  and  others  who  are  liable  to 
the  sea,  river?,  canals,  &c>  should  not  neglect 


to  learn  this  art. 


,  Sir, 

our  most  obedient, 

and  must  humble  servant, 

JAS.  HORSBURGH. 


On  the  QuanlHj/  and  I'doa'/j/  of  the  Solar  Motion.  Bi/ 
WiL,.iA«  Heii>c.iei.,  L.L.V.  F.R.S.  From  the 
PkUaaoplucal  Tiansutlions  for  I80S. 

[CoDcIiidcd  from  p.  14I.] 

Rcmarkt  on  (he  litlereai  Motions  as  thei)  are  repretented 
from  Observation. 

j\.S  we  hftvenow  before  us  a  set  of  figures  which  give  a  invntiMiioB 
complete  view  of  the  result  of  the  calculations  contained  of  ih«  proper 
in  the  Xth  Table,  we  may  eiainine  the  arrangements  of  """''"'  of  '^ 
tlw  atan,  and  draw  a  few  conclusioni  from  them,  that 
wUl 
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hiTesttgatfon    ^^^  throw-  some  light  upon  the  sabject  of  our  pi 

of  the  proper  inquiry. 

motion  of  the      j^^  ^^  ^^^  p,^^^,^  ^j^^^^  ^^  ^^^^  ^^  obserre  in  Fig, 


•an. 


that  17  out  of  the  21  stars,  whose  motions  are  dii 
towards  the  north,  are  crowded  together  into  a  cooi] 
of  little  more  than  76|  degrees.  But  this  figure, 
have  shown,  is  drawn  from  obseryation.  We^arecMi^ 
scquently  obliged  to  conclude,  that,  if  these  motions  Hi 
the  real  ones,  there  must  be  some  physical  cause  whkh 
gives  a  bias  to  the  directions  in  which  the  stars  arc  moM 
ing  ;  if  so,  it  would  not  be  improbable  that  the  sun,  iMMj 
ing  situated  among  this  group  of  stars,  should  partake  eft 
a  motion  towards  the  same  part  of  the  heavens.  4 

Oor  next  remark  concerns  the  velocity  of  the  sideraM 
motions;  and  therefore  we  must  haye  reconrse  to  Fig.l, 
where  we  perceive  that  the  greatest  motions  are  not  ctmfi 
fined  to  the  briglitcst  stars.     For  instance,  the  velocity  4 
j3  Virginis  is  but  little  inferior  to  that  of  Arctaros,  ml 
exceeds  the  velocity  of  Procyon.     Likewise  the  relocitU 
of/3  Aquilx,  aLibrse,   and  a  Capricomi,  surpass  tfaatsf 
Sirius  ;  and  an  inspection  of  the  rest  of  the  figure  willl|4 
suiUcient  to  show  how  very  far  the  velocities  of  Capella,* 
Lyra,  Rigel,  a  Orionis,  Aldebaran,  and  Spica,  are  ex>* 
ceeded  by  those  of  many  other  stars. 

If  we  look  at  the  arrangement  of  the  stars  with  respect' 
to  the  direction  of  the  Solar  motion,  we  find  in  Fig.  S| 
that  a  some  what  ditTcront  scattiTing  of  them  has  takct' 
place ;  but  still  most  of  the  stars  Appear  to  be  affected  by 
some  cause  which  tends  to  lead  thehi  to  the  same  part  of 
the  heavens,  toward  which  the  sun  is  moving;  and  the 
directions  of  the  greatest  number  of  them  are  not  very 
iIis(antfrom  the  lino  of  the  solar  motion. 

The  whole  appearance  of  this  figure  presents  us  with 
the  idea  ofa  great  compression  above  the  centre^  artsing 
from  some  general  cause,  and  a  still  greater  expansion  It 
the  lower  part  of  it.  The  considerable  projection  ofa 
few  stars  on  both  sides,  is  however  a  plain  indication  that 
the  compressing  or  dilating  cause  does  not  act  in  their 
directions. 

When  the  velocity  of  the  stars,  represented  in  Him 
same  point  of  view  in  Fig.  4,  is  examined^  wo  find  a  par* 
.    .  ticularitj 


\ 
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ticiflarity  in  the  direction  and  comparatire  yelocities  in  the  li^Yetxmtlon 
largest  stars  that  must  not  be  overlooked.    Four  of  them,  of  the  proper 
Rigel,  a  Ononis,  Spica,  and  Antarcs,  hare  a  motion  to-  ^"^"^^  ^  *^ 
ward  that  part  of  the  heavens  in  which  the  solar  apex  is 
placed,  and  their  motions  are  very  slow.     Three  other 
stars  of  the    1st  magnitude,  Arcturas,  Procjon,  and  Si- 
rius,  more  toward  the  opposite  part  of  the  heavens,  and 
their  motions,  on  the  contrary,  are  very  quick. 

The  direction  of  the  motion  of  Aldcbaran,  compared 
with  its  small  velocity,  is  no  less  remarkable ;  and  seems 
to*  be  contrary  to  what  has  been  pointed  out  with  the 
three  last  mentioned  stars ;  we  shall  however  soon  have 
an  opportunity  of  showing  that  it  is  perfectly  consistent 
with  the  principles  of  the  solar  motion. 

ft 

7%tf  Solar  Motion  and  its  Directidn  assigned  in  the  first 
Part  of  this  Paper  are  confirmed  by  the  Phenomena 
attending  the  observed  Motions  of  the  36  Stars. 

An  application  of  some  of  the  foregoing  remarks  will 
be  our  next  subject;  and  I  believe  it  will  be  found,  that 
in  the  first  place  they  point  out  the  expediency  of  a  solar 
motion.  That  next  to  this  they  also  direct  us  to  the 
situation  of  the  apex  of  this  motion :  and  lastly,  that  they 
will  assist  us  in  finding  out  the  quantity  requisite  for  giv- 
ing us  the  most  satisfactory  explanation  of  the  pheno- 
mena of  the  observed  proper  motions  of  the  stars. 

In  examining  the  second  figure^  it  has  been  shown  that 
no  lesft  than  six  stars  of  the  first  magnitude,  namely,  Ca- 
pel  la,  Lyra,  Rigel,  a  Orionis,  Aldebaran,  and  Spica^ 
have  less  velocity  thai^  nine  or  ten  much  smaller  stars.  ' 

Aldcbaran  and  a  Orionis  indeed  have  so  little  motion  that 
fliere  are  but  three  stars  in  all  the  36  that  hare  less.  But 
the  situation  of  these  bright  stars,  from  their  nearness, 
must  be  farourable  to  our  perceiving  their  real  motions 
if  they  had  any,  unless  they  were  counteracted  by  some 
general  cause  that  might  render  them  less  conspicuous. 
Now  to  suppose  that  the  largest  stars  should  really  have 
tiie  smallest  motions,  is  too  singular  an  opinion  to  bo 
mainti^ed;  it  follows,  therefore,  that  the  apparently 
unall  looiions  of  these  large  stars  is-owi&f  Co  aome  gene^ 


.''r« 
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Inrcttigation    ^  cause,  which  renders  at  least  some  part  of  tiieir  real 

of  the  proper  motion  inyisible  to  us.     But  when  a  solar  motion  is  intro* 
notion  of  tiic  _■       »      •  "St 

duced,  the  parallax  arising  from  that  cause  will  -com- 
pletely account  for  the  singularity  of  these  slow  motioni. 

If  the  foregoing  argument  proves  the  expediency  of  a 
solar  motion,  its  direction  is  no  less  evidently  pointed 
out  by  it.  For  if  the  parallax  occasioned  by  the  motion 
of  the  sun  is  to  explain  the  appearances  that  have  been 
remarked,  it  will  follow,  that  a  direction  in  opposition  to 
the  motion  of  Arcturus,  will  answer  that  end  in  the  most 
satisfiictory  manner.  That  compression,  for  instance, 
which  has  been  -remarked  in  the  motions  of  the  stars 
moving  toward  the  solar  apex  in  Fig.  3,  and  which  is  so 
completely  accounted  for  by  a  parallactic  motion  arising 
from  the  motion  of  the  sun,  points  out  the  direction  in 
which  the  sun  should  move,  in  order  to  produce  thli  re- 
quired parallactic  motion.  Tjie  expansion  of  the  mo- 
tions that  are  in  opposition  to  the  former  is  evufentlj 
owing  to  the  same  parallactic  motions,  which  in  tnis'^dU 
rection  unite  with  the  real  motions  of  the  stars ;  aad  as, 
in  the  former  case,  the  observed  mptiojos  are  the  diiRprw 
ences  between  the  parallactic  and  real  motions,  so  here 
they  are  the  sum  of  them. 

The  remark  that  stars  hnving  a  side  motion,  are  not 
affected  by  the  cause  of  the  compression  or  expansion, 
which  acts,  uppn  the  rest,  is  perfectly  explained ;  for  a 
parallackic  motion,  in  the  direction  of  the  motion, of  Are- 
tuhis,  can  hav.e'no  effect  in  lengthening  or  shortening  the 
perpendi^iklar  distance  to  which  a  star  may  move  in  a 
side  direction. 

I  have  only  to  add,  that  the  small  velocities  of  Rigd, 
a  Orionis,  Spica,  and  Antarcs,  in  Fig.  4,  as  well  as  the 
great  velocities  of  Arcturus,  Procyon,  and  Sirius,  point 
out  the  same  apex  which  in  the  first  part  of  this  Faper 
has  already  been  established  by  more  extended  compu- 
tations.    M, 

The  cfliie  of  Aldebaran,  though  seemingly  contraty  to 
what  has;becn  shown,  confirms  the  same  conclusions* 
XhisjodWappear  by  considering  that  a  star,  moving  to* 
ward»Mplar  apex  with  a  greater  real  motion  t^an  its 
paraUJAKtc^ocj  must  continue  apparently  to  move  m  its 
'I-*  ''     .    real 


i 


real  direction ;  but  shauld  a  star,  such  as  Ahlcbaran,    lavestigaiion 
mave  toward  tli«  apex  with  lets  velocity  than  tiie  paral-  ^  ^}^  P«>Pg 
laetic  motion  which  opposes  it,  there  will  arise  a  change  ^q, 
of  direction,  and  the  star  will  be  seen  mpving  toward  the 
opposite  part  of  the  heavens. 

TVial  of  the  Method  to  obtain  the  Quantity  of  the  Solar 
Motion  by  its  Rank  among  the  sidereal  Velocities, 

According  to  the  conditions  that  have  been  explained, 
a  calculation  may  be  made  with  a  view  of  equalizing  the 
velocities  of  the  sun  and  the  star  ol  Orionis ;  and  the  re-  • 

suit  of  it  will  show  (hat  the  proposed  equality  will  be 
obtained  when  the .  solar  motion  is  1  ",266230.  It  will 
moreover  be  found  that  so  small  an  increase  of  this  mo« 
tion  as  0'',01  would  give  us  10  stars  with  less,  and  17  with 
more  velocity  than  that  which  the  calculation  assigns  to 
the  sun ;  this  consequently  fixes  one  of  the  limits  to  which 
the  solar  motion  ought  not  to  come  up,  if  we  intend  it 
should  hold  a  middle  rank  among  the  sidereal  velocities. 

-On  the  other  hand,  by  a  similar  calculation  of  the  velo- 
eities  of  the  star  Pollux  and  the  sun,  it  appears  that  a 
solar  motion  of  0", 067754  will  make  them  equal ;  and 
that  a  diminution  of  this  motion  not  exceeding  0'',0l 
would  give  us  1 9  stars  moving  at  a  greater  rate  than  the 
sun,  and  only  17  falling  short  of  its  velocity.  This  con- 
sequently fixes  the  other  limit  to  which  the  solar  motion 
ought  not  to  be  depressed.  And  thus  it  appears  by  this 
.  method,  that  the  quantity  we  are  desirous  of  ascertain- 
ing, is  confined  within  very  narrow  bounds,  and  that  by 
&itng  upon  a  mean  of  the  two  limits,  we  may  have  the 
rank  of  the  solar  motion  true  to  less  than  0",15. 

Caleulaiions  for  investigating  the  Consequences  arising 
from  any  proposed  Quantity  of  Solar  Motion^  and  for 
delineaiing  them  by  proper  Figures. 

Brfore  we  can  justly  examine  the  real  motions  of  sfars 
which  it  will  be  necessary  to  admit  in  consequence  of  a 
given  solar  motion,  it  will  be  convenient  t6  have  them 
tepreiented  in  two  figures  that  we  may  tee  tlieir  arrange. 

Vol,  XV.'Dec*  1806.  O  o  ment 
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Investigation  meat  and  extent ;  and  as  a  calculation  of  Hie  Toqidred 

of  the  proper  particulars  will  oblige  us  to  fix  upon  a  certain  qnantitTi 

motion  Oi  tnc 

tun.  ^^  *^^^1  ^^^  ^^^  motion  that  has  been  ascertained  to  be- 

long to  the  middle  rank  of  the  sidererl  Teloeitks  for  a 
pattern.  The  result  of  the  necessary  caiciilatiolis  is  as 
follows : 


Table  XI. 


Names. 

Parallactic 
Motion. 

Real 

Motion. 

Parallactic  Angle. 

Velocity. 

Sun 

d^ooooo 

1 ',11 6992 

00.00.00 

1116992 

Sirius 1    0,75697  |  0,895212 

1  149.20.   6         ff 

395212 

Arctiirus  ;  . .  1     0.598t7      1,488713 

179.59.55.7     sp 

1786455 

CapcUa 

I     0,8biy05  1  0,5001^^3 

1     22.29.  hz,  5     nf 

632654 

Lyra 

0,36349  1  0,498949 

40.29. 1 4        nf 

648634 

Rigel 

0,55470 

0,70^1381 

.  4.36..52       np       957665 

aOrionis. , . . 

0,71410 

0,842.559 

1       1.38.38       np  1  1137455 

Procyon. . . . 

0,74161 
0,72736 

0,623428 

156.32.21        »j}       732799 

Aldebaran  . . 

0,608148 

2.45.15        nf      851407 

50.12.11        np  1  1056439 

Spica 1     0,74009  !  0,902004 

7.  6.44       np]  1298886 

Antares  .... 

0,74110     1,000835  | 

0.16.10,5    np 

1461219 

Altair 

0,64544      1,0710J2 

40.48.  4        nf 

1574431 

kegulus 1     0,75095  |  0,706833 

17.43.53       np  \  1046113 

^Leonis  .... 

0,68003     0,443842       54.10.14,5    np  |     665763 

/STauri 

0,73068 

0,633317         2.  5.15,5     nf 

949976 

Fomalhaut. . 

0,66693 

0,383414 

13.22.  5,5     nf 

575121 

aCygni 

0,46516 

0,529503 

0.18.  2,2    np 

847204 

Castor 

0,55841 

0,474647 

11.30.32       np 

949293 

aOphiuchi . . 

0,35202 

0,290934         8.23.43        nf 

581869 

aCoronae .  . . 

0,23427 

0,370580  1     37.21.17        nf 

741160 

aAquarii  .  .  • 

0,55743  1  0,756754  | 

4.38.19,5    nf 

151350^ 

aAndromedx 

0,55389 

0,464035  1 

2.33.34        nf 

928071 

aSerpentis  . . 

0,38655 

0,598458  J       6.38.54        nf\  1196917 

aPegasi  .... 

0,55567  1  0,734265  | 

5.35.47,5    nf\ 

1468530 
1238046 

aHydrae  .... 

0,46554 

0,538281 

17.  8.26       np 

a?  Libras  .... 

0,43377 

0,563892 

15.  4.29       np 

135^344 

7Pefi;asi 

0,44540 

0,618272 

1.39.27        /(/* 

1 545679 

aArietis  .... 

0,43893 

0,342934 

9.35.29,5    nf 

857330 

aCeti 1    0,33271 

0,4541  «5 

11.26.  5,5    np 

127166^ 

aHerculis.  . . 

0,21909     0,446795  | 

5.56.38,5    nf\ 

1340388 

/S^irgiiiis   . . 

0,36039     0,967572  1     48.29.2,5    nf\ 

2902716 

yAquilae |     0,30898  |  0,502168  |       0.36.25        nf  \  lo06503 


fl^  Capricorn  i 


/3  Aquilas 


0,31390  I  0,537285  |     19.51.52;5    nf  \  1880497 


0,24370 


a  Capricorni. 
«  Librae 


• .  • . 

,.  ■  Mm 


0,26151 


0,17347 


0,226458  I  ,  ^6.36.59,5  sp  I    905830 


0,519230  1  17.4.54,5  ;i/|  2180769 
0,349371  I  26.29.44,5  np  |  2096229 
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InTcstigatioa  By  tlie  contenti  of  this  Table,  Fig  5  is  drawn  with  tiM 
motiM  cif^tlS'  ^''^^  contained  in  the  tliird  column  and  the  angles  of  the 
•un.  fonrth  ;  the  scale  of  it  is  that  of  the  5th  and  3d  fignres; 

and  it  represents  the  directions  and  angular  quantities  of 
the  real  notions  that  are  required  to  compound  with  tiie 
parallactic  effects  of  the  second  column,  so  as  to  prodoee 
those  annual  proper  motions  which  arc  established  hj 
obser  ration. 

Fig.  6  is  drawn  on  the  reduced  scale  of  the^d  and  4th'' 
figures.     The  lines  make  the  same  angles  with  the  direc- 
tion of  the  solar  motion  as  before,  but  their  lengths  are 
in  the  proportion  of  the  Telocities  contained  In  the  last 
column. 

Remarks  that  lead  to  a  neceinary  BxaminaHon  of  ike 
Cause  of  the  sidereal  Motions. 

The  first  particular  that  will  strike  tis  when  we  cast 
our  cje  on  Fig.  5,  is  the  uncommon  arrangement  of  the 
stars.  It  seems  to  be  a  most  unaccountable  drcausteaee 
that  their  real  motions  should  be  as  represented  In  Aat 
figure;  indeed,  if  we  except  only  ten  of  the  stars,  aHtke 
rest  appear  to  be  actuated  by  the  same  influence,  aad, 
like  faithfiU  companions  of  the  snn,  to  join  in  diieeting 
their  motions  towards  a  similarly  situated  part  of  ihe^ 
hearens. 

This  singularity  is  too  marked  not  to  deserre  an  cm* 
mination ;  for  unless  a  cause  for  such  peculiar  directions 
ran  be  shown  to  exist,  I  do  not  see  how  we  can  reconcile 
them  with  a  certain  equal  distribution  of  situations, 
quantities,  and  motions,  which  our  present  intestigaticsi 
seems  to  demand.  In  order  to  penetrate  as  fiiras  we  call 
into  this  intricate  subject,  we  shall  take  a  general  Tiew  of 
the  causes  of  the  motions  of  celestial  bodies. 

A  motion  of  the  stars  may  arise  either  from  their  mn^ 
iual  graf  itation  toward  each  other,  or  from  an  original 
projectile  force  impressed  upon  them.  These  two  canses 
are  known  to  act  on  all  the  bodies  belonging  to  the  solar 
system,  and  we  may  therefore  reasonably  admit  them  to 
exert  their  influence  likewise  on  the  stars.  Bnt  it  wfll 
not  be  sufllcient  to  know  a  general  caose  for  their  mo* 

.   tions, 
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tfOiis,  qbIms  we  can  show  that  its  influence  will  tend  to    inveitigition 

make  them  so  toward  a  certain  part  of  the  hea?en8  rather  ^^  ^^  P^^t^f"^ 

Ai.      ^  Au  T  ^  •     1.       *u         -  motiOB  of  the 

than  to  any  other.     Let  ns  examme  how  these  causes  are  ^^^ 

acting  in  the  solar  system. 

The  projectile  motions  of  the  planets,  the  asteroids, 
and  the  satellites,  excepting  those  of  the  Greorgium  Sidus, 
are  all  decidedly  in  faroar  of  a  marked  singularity  of 
direction.  We  may  add  to  them  the  comet  of  the  year 
1689,  whose  regular  periodical  return  in  1759  has  suffi. 
ciently  proved  its  permanent  connection  with  the  solar 
system.  Here  then  we  have  not  less  than  23  various 
bodies  belonging  to  the  solar  system  to  show  that  this 
cause  not  only  can,  but  in  the  only  case  of  which  we 
bave  a  complete  knowledge,  actually  does  influence  the 
celestial  motions,  so  as  to  give  them  a  rerj  particular 
appropriate  direction.  Even  the  exception  of  the  Geor- 
gian satellites  may  be  brought  in  confirmation  of  the  saOM 
peculiarity ;  for  though  they  do  not  unite  with  the  rest 
4>f  the  bodies  of  our  system,  they  still  conform  among 
each  other  to  establish  the  same  ten^^cy  of  a  similar  di- 
rection in  their  motion  round  the  primary  planet.  And 
thus  it  is  proved  that  the  similar  direction  of  the  motion 
of  a  group  of  stars  may  be  ascribed  to  tlieir  similar  pro- 
jectile motions  without  incurring  the  censure  of  impro* 
bability. 

Let  us  however  pursue  the  objection  a  little  fiirther, 
and  as  we  have  shown  that  the  celestial  bodies  of  the 
solar  system  actually  have  these  similar  projectile  mo» 
lions,  it  may  be  required  that  we  should  also  prove  that 
tiie  stars  have  them  likewise;  since  the  appearances  in 
Fig.  6  may  otherwise  be  looked  upon  as  merely  the  con- 
sequence of  the  assumed  solar  motion.  To  this  I  answer, 
fbiit  setting  aside  the  solar  motion,  and  allowing  the  ob- 
aervations  of  astronomers  on  the  proper  motion  of  the 
stars  to  give  us  the  real  direction  and  angnlar  quantity  of 
these  motions,  even  then  the  same  similarity  will  equally 
ffwiain  to  be  accounted  for.  In  my  examination  of 
Fig,  1  and  8,  it  has  been  shown  that  we  ought  to  ascribe 
tke  similar  directions  of  the  sidereal  motions  to  some  phy. 
ileal  ca«se,  which  prol»ably  exerts  its  iaflaence  also  on 
tke solar  motion;  therefore  in  reverting  to  those  igurer- 

I  may 
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.  Investigation  I  may  be  said  to  appeal  to  the  actual  state  of  the  heaTeaff 

mJ^a  ^thc  ^^^  *  P**^^  ^^  "^^^^  ****  '*®®"  advanced,  with  respect  !■« 
fun.  the  similarity  of  the  directions  of  projectile  motions.  '  ^j 

IlaTing  thus  examined  one  c^use  of  the  sidereal  bo*.  ' 
tions,  and  shown  that  as  far  as  we  are  acqa^nted  wilk . 
its  mode  of  acting  in  the  solar  system,  it  is  favoarable  tn 
a  sim  ilariy  of  direction ;  and  that  moreover,  if  we  ascrihl' 
the  motion  of  the  stars  {p  it,  we  have  also  good  reaso^"* 
from  observation,  to  belie?e  it  to  be  in  favour  of  the  turn 
similarity  ;  we  may  in  the  next  place  proceed  to  considff 
the  mutual  gravitation  of  the  stars  toward  oach  o^bm 
This  is  an  ackuowledged  principle  of  motion,  and  tkl. 
laws  of  its  exertion  being  perfectly  known,  we  shall  is 
this  inquiry  meet  with  no  difficulty  relating  to  iti  dine-, 
tion,  which  is  always  toward  the  attracting  body.  i 

CoruideratioHS   of  the  attractive  Power  required  for  c< 
st^ffident  Velocity  of  the  sidereal  Motions^ 

.  As  attraction  is  a  power  that  acts  at  all  distances,  wt 
ought  to  begin  by  examining  whether  the  motions  of  oir 
stars  can  be  accounted  for  by  the  mntual  gravitation  rf 
neighbouring  stars  toward  each  other,  or  by  a  periofi- 
cal  binal  revolution  of  them  about  a  common  centre  of 
gravity;  or  whether  we  ought  not  rather  to  have  re-, 
course  to  some  very  distant  attractive  centre.  This  mty 
be  decided  by  a  calculation.of  the  effects  arising  from  tW 
laws  according  to  which  the  principle  of  attraction  il 
known  to  act.  For  instance,  let  the  sun  and  Sirius  bs 
two  equal  bodies  placed  in  the  most  favourable  atnatiti 
to  permit  a  mutual  approach  by  attraction  :  that  is,  let 
them  be  without  projectile  motions,  and  removed  from  all 
other  stars  which  might  impede  their  progress  towari 
each  other,  by  opposite  attractions.  Then,  by  calcoli^i 
tion,  the  spaces  over  which  one  of  them  would  move  in  a 
year,  were  the  matter  of  both  collected  in  the  other  as-aa 
attractive  centre,  would  be  less  than  a  five  thousand  miU 
lionth  part  of  a  second ;  supposing  that  motion  to  be  sete 
by  an  eye  at  the  distance  of  Sirius,  and  admitting  tha 
parallax  of  the  whole  orbit  of  the  earth  on  this  star  to  bt; 
one  second. 
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This  proves  eyidently  that  the  mere  attractioA  of  Investigatioa 
neighbouring  stars  acting  upon  each  other  cannot  be  the  ^^Jj^^  ^o?Xc 
cause  of  the  sidereal  motions  that  hare  been  observed.        sun. 

In  the  case  of  supposed  periodical  binal  revolutions  of 
stars  about  a  common  centre  of  gravity,  where  conse. 
quently  projectile  motions  must  be  admitted,  the  united 
power  of  the  connected  stars,  provided  the  mass  of  cither 
of  them  did  not  greatly  exceed  that  of  the  sun,  would 
fall  very  short  of  the  attraction  required  to  give  a  suffi-  ^ 

cient  velocity  to  their  motions.  The  star  Arcturus,  for 
example,  which  happens  to  move,  as  is  required,  in  an 
opposite  direction  to  the  proposed  solar  motion,  were  it 
connected  with  the  sun,  and  had  the  proper  degree  of 
necessary  projectile  motion,  could  not  describe  an  arch 
of  l"  of  its  orbit,  about  their  common  centre,  in  less 
than  1 02  years  ;  and  though  the  opposite  motion  of  the 
sun,  by  a  parallactic  effect  would  double  that  quantity,  it 
still  would  fall  short  of  the  change  we  observe  in  this  star 
in  the  course  of  a  single  year. 

Other  considerations  are  still  more  against  the  admis* 
sion  of  such  partial  connections:  they  would  entirely 
oppose  the  similarity  of  the  directions  of  the  sidereal  mo- 
iions  that  have  been  proved  to  exbt^  and  which  we  are 
now  endeavouring  toexplun. 

Let  us  then  examine  in  what  manner  a  distant  centre  of 
attraction  may  be  the  cause  of  the  required  motions.  By 
admitting  this  centre  to  he  at  a  great  distance,  we  shall 
have  its  influence  extended  over  a  space  that  will  take  in 
a  whole  group  of  stars,  and  thus  the  similar  directions  of 
their  motions  will  be  accountt-d  for.  Their  velocities 
also  may  be  ascribed  to  the  energy  of  the  centre,  which 
may  be  sufficiently  great  for  all  the  purposes  of  the  re- 
quired motions.  A  circumstance,  however,  attends  the 
directions  of  the  motions  to  be  explained,  which  shows 
that  a  distant  centre  of  attraction  alone  will  not  be  suffi- 
dent ;  for  these  motions,  as  we  may  see  in  Fig.  3,  though 
pretty  similar  in  their  directions,  still  are  di verging; 
whereas  if  they  were  solely  caused  by  attraction,  they 
wonld  converge  toward  the  attracting  centre,  and  point 
oat  its  situation.  It  is  therefore  erident  that  pcojectil^ 
motions  must  be  combined  with  attraction^  tuafi  that  the 

motions 
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laTenigatioa  motions  of  the  stars  when  regnlated  ia  this  numieri 
«Ctbc  proper  not  unlike  the  disposition  by  which  thebodid  of  the 


motion  of  the  m      ▼/«  <i  •  ^  i 

system  arc  governed.     If  we  pursue  this  arrangcneatpj 

will  be  proper  to  consider  the  condition,  and  prol 

existence  of  such  a  centre  of  attraction. 

There  are  two  wajs  in  which  a  centre  of  attractkNiy: 
powerful  as  the  present  occasion  would  require^  mj 
constructed :  the  most  simple  of  them  wonld  be  a 
body  of  great  magnitude ;    this  may  exist,  thongh 
should  not  be  able  to  perceive  it  by  any  superior!^ 
lustre ;    for   notwithstanding  it    might  hare-  the 
starry  brightness,  the  decrease  of  its  light  arising  &(Ni! 
great  distance  would  hardly  be  compensated  by  the 
Its  diameter ;  but  to  have  recourse  to  an  invisible 
or  at  least  to  one  that  cannot  be  distinguished  freai 
star,  would  be  entirely  hypothetical,  and,  as  sudb,  MATJ 
not  be  admitted  in  a  discussion,  the  arowed  object 
which  is  to  prove  its  existence. 

The  second  way  of  the  construction  of  a  rerj  poi 
ful  centre,  may  be  joint  attraction  of  a  great  mmAirit^ 
stars  united  into  one  condensed  group. 

The  actual  existence  of  such  groups  of  tiart  hai  iIp  i 
ready  been  proved  by  observations  ma4e  wiOiiggrlai||^. 
instruments ;  many  of  those  objects,  which  were  loofell  '• 
npon  as  nebulous  patches,  having  been  completely  n** 
solved  into  stars  by  my  40  and  ^-feet  telescopes.    Ftf 
instanci*,  the  nebula  discovered  by  Or.  Halley  in  thejM 
1714,  in  which  tlie  discoverer,  and  other  observers  aflir 
him,  have  seen  no  star,  I  have  ascertained  to  be  aglohohr 
cluster,  containing,  by  a  rough  calculation,  probably  nil 
less  than  fourteen  thousand  stars.     From  the  kAon 
laws  of  gravitation,  we  are  assured  that  this  cluster  ■Wt 
have  a  very  powerful  attractive  centre  of  gravity,  wUcI 
may  be  able  to  keep  many  far  distant  celestial  bodies  b 
control. 

But  the  composition  of  an  attractive  centre  is  aflt 
limited  to  one  such  cluster.  An  union  of  many  of  thv 
wiU  form  a  still  more  powerful  centre  of  gravifatisii 
whose  influence  may  extend  to  a  whole  region  of  scaU 
tered  stars.  To  prove  that  I  argue  entirely  from  observa- 
tions, I  shall  mention  that  another  nebula,  discoTeradhf 
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'Mr.  Maisier.inthe  year   1781,  Is,  hj  the  same  instru-     inTcstigatioa 

ments,  also  proved  to  ooosist  of  stars;  and  though  they  ^^  J?^  proper 
.     .  ^  M  .  .,  A  motion  of  the 

areaeemuigly  compressed  into  a  much  smaller  space,  and  ^^^^ 

hMLwe  also  the  appe;iraace  of  smaller  stars,  we  may  fairly 
presume  that  these  circumstances  are  only  indications  of 
a  greatc^  distance,  and  that,  being  a  globular  cluster, 
perfectly  resembling  the  former,  the  "distance  being  al« 
lowed  £6ry  it  is  probably  not  less  rich  in  the  number  of  its 
component  stars.  The  distance  of  these  two  clusters  from 
each  other  is  less  tluin  V2  degrees,  and  we  arc  certain  that 
aomewherc  in  the  line  joinuig  these  two  groups  there  must 
be  a  centre  of  gravitation,  far  superior  in  energy  to  the 
single  power  of  attraction  that  can  be  lodged  in  either  of 
the  cluiiters. 

I  have  selected  these  two  remarkable  objects  merely  for 
theiraituatioa,  which  is  very  near  the  line  of  the  direction: 
•fitho  solar  motion;  •  but  were  it  necessary  to  bring  far- 
ther probf  of:  r  the  existence  of  combined  attractions,  the 
aua&erwus  objects  of  which  I  have  given  catalogues^ 
would  amply  furnish. me  with  arguments. 

..J£ a  still  more  powerful  but  more  diffused  exertion  of 
atttactiomahohld  be  required  than  what  may  be  found  in 
the  union,  of  clusters,  we  have  hundreds  of  thousands  of 
BtarSy'  nol  to  say  millions,  ^contained  in  Tery  compressed 
parts  of  the  milky  way,  some  of  which  havealready  been 
poiD/tdd -out' in  A*  former  paper  f. :  Many  olthesie  ira- 
meose  regions  may  wdl  occasion  the 'Sidereal 'mdtions  we  ^ 
a^e  required  to  account  for;  and  a  similarity  in  the  4i« 
rection  of  these  motions  will  want  po  illustration. 

■  With  MgardtothcsUnatiaB'Of  tba  condoiited  parts  of 
the  milky  vAy^ai^dioCche^.two  clusters  that  hare  been 
meationedy.we  musl.remark,  that  the  seat  of^^ractioa 
may  bo  in  any. :  pact*  6f  thci -heavens  wliatsoever;  for 
whenrptiogectilednotidnfl  are  given  to  bodies  that  are  re« 
talned  by.anr attractive  cetv^ce^'ilheyjaay  hav&any  direc 
tiQ%.  eren .  tbHt.  at  right*  angles  to  its  :  situation  not 
ezcQUbed.         . .  .  .i    . 
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lavcrtiptioa  It  will  gire  additional  force  to  the  argvncnla  I  lum  a«d 
»od^  ^S^  ^^'  ^^^'  admission  of  far  distant  oeetrcs  of  attnctioa,  m 
well  as  projectile  motions  in  tke  start  that  are  luiiamtad 
with  them,  nhen  we  take  notice  that,  independent  of  IM 
solar  motion,  and  setting  that  eattrelj  aside,  the  actief 
of  these  causes  will  be  equallj  required  to  explain  the 
acknowledged  proper  motions  of  the  stars.  Por  if  the 
tun  be  at  rest,  then  Arctnrus  must  actuaUj  duuige  lit 
place  more  than  2"  a  year,  and  consequently  this  and 
many  other  stars,  which  arc  well  known  to  change 
situation,  must  be  supposed  to  hare  projectile  i 
and  to  be  subject  to  the  attraction  of  far  dittaait  ce»tret» 


Determinaiion  of  the  Quantity  of  tke  Solar  jfolttii. 


If  I  am  not  mistaken,  it  will  now  be  aUowed  that  ao 
objection  can  arise  against  any  tobur  velocity  we  magria 
upon,  for  want  of  a  caute  that  may  be  attigned  I19  ael 
upon  the  tan,  and  many  ttars,  to  as  to  account  far  tkeii 
motions,  and  similar  tendency  toward  a  certaia  pafetof 
the  keaieat ;  we  may  conscqaeatly  proceed  ia  fitanriahg 
whether  the  quantity  that  has  been  assumed  for  catnalltfh 
ing  the  contents  of  the  Xlth  Table,  will  sufficiently 
up  to  the  conditions  we  haye  adopted  for  directbiy 
determination. 

In  Fig.  6  we  have  the  velocities  of  the  30  start 
aicd,  and  by  examining  the  last  column  of  the  TaUt 
from  which  they  are  taken,  we  find  that  the  paraHactla 
effects  arising  from  the  proposed  solar  motion  refulvetha 
Telocity  of  18  stars  to  exceed  that  of  the  sun,  aad  exaistly 
the  same  number  to  be  inferior  to  it ;  so  far  thea  tta 
rank  which  hat  been  attigned  to  the  tolar  motiea  li  a 
lierfect  medium  among  the  sidereal  felocit)ci. 

If  we  exiimine  in  the  next  place  how  this  motion  wtt 
agree  with  a  mean  rata  deduced  from  the  veiocltite  la- 
the* abore  mentioned  column,  we  find  a  36  th  part  of  thalt 
turn  to  be  1106650.  A  solar  motion,  therefore,  wbteh 
agrees  with  this  mean  rate  will  differ  from  one  assigned  by 
the  middle  rank  no  more  than  O",O7M50;  aad^  ta  ete- 
couut  of  the  smallness  of  this  quantity,  the  calcnlationa 
required  to  lessen  it,  by  some  little  increase  of  tiie  tolar 

flieti#a,L 


'i(Ot ion,  might  well  be  dispensed  with;   bul  if  wc  were    inrcstigition 
,1  dMiraus   of  greater  precision,    Ihc  secondary  purpose,  "'  '|"=  PT^l' 
I  ant  to  be  conudered,  would  ratlier  incline  us  to  an  op-  ,„„, 
yparite  Alteration. 

V  The  great  d'rsparily  of  the  sidereal  motiona,  which  lias 
IWen mentioned  asaiiincougruity  in  the  Ant  part  of  [his 
[Ptpcr,  and  hae  more  evidently  been  shown  to  exist  when 
've  examined  the  representations  of  these  motions  in  the 
IjN  ligure,  is  the  next  point  we  have  to  consider  in  the 
tJsKect  of  tbe  solar  motion.  Let  us  see  how  for  we  hate 
|fceeii  successful  in  lessening  the  ralio  fhejie  relocilies  bear 
M»ea«h  other.  The  last  column  of  the  Xth  Table  cou- 
niins  them  as  they  must  hare  been  admit  tt-d  if  the  sun  had 
neen  at  rest.  The  proportion  of  the  quickest  motion  to 
Ue  slowest  is  there  as  9501621  (o  103036;  and  the 
Wlocify  of  one  is  therefore  ahore  24  times  greater  than 
^Viat  of  the  other.  But  in  roiisi^qucnce  of  the  solar  mo. 
J4ittn  we  have  used,  (he  two  extreme  vcloci lies  are  reduced 
te  21>0371S  and  305312  ^  which  gircs  a  proportion  of 
|l^  than  7}  to  1. 

I  If  the  ijuantity  of  the  lotar  tnotion  were  lessened  to  1", 
'VC  might  bring  the  ratio  of  the  eilreme  Tclocitics  so  low 
Mieiol;  but  as  the  middle  mnlt  has  already  given  it  ■ 
JIWc  below  the  mean  rate,  I  do  not  think  that  we  ought 
MO  lower  it  still  more;  so  that  when  all  circumstance) 
nte  properly  considered,  there  is  a  great  probability  that 
tfte  quantity  assumed  in  the  Ia£t  calculation  may  not  be 
iur  from  the  truth.  It  appears,  therefore,  that  in  the 
yresent  state  of  our  knowledge  of  the  obeerfed  proper 
inotiotis  of  the  stars,  we  hare  sufficient  reason  to  fix  upon 
Ike  quantify  of  the  solar  motion  to  be  such  as  by  an  eys 
^iced  at  right  angles  (o  its  direction,  and  at  the  distance 
kfSirius  from  us,  would  be  seen  to  describe  annually  an 
arch  of  1", 116992  of  a  degree;  and  its  velocity,  till  w« 
iin  acquainted  with  the  real  distance  of  this  star,  can 
plerrfoM  only  be  expressed  by  the  proportional  number 

Concluding  Remarks  and  Inferences, 
t^  Wo  hire  now  only  to  notice  a  few  remarks  tLat  may  b« 
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inycftigutoQ  mad«,  bj  way  of  objection  to  the  toUr  motion  I  Iisto 
m6dmi^^£  fixed  upon.  If  the  quantity  of  tfiis  notion  if  to  be  at* 
•on.  •   signed  bj  the  mean  rank  of  sidereal  Triocities,  it  may  bo> 

asked,  m'iH  not  the  addition  of  every  star,  whose  proper 
motion  shall  be  ascertained,  destroy  that  middle  nmk,^ 
which  has  been  established  ?     To  this  I  shall  answer,  tint . 
future  obsenrations  may  certainly  afford  ufr  inore  ezten- 
siTe  information  on  the  subject,  and  even  show  that  the 
solar  motion  should  not  exactly  hold  that  viiddle  Tank, 
which  from  Tarions  motives  we  hare  been  induced  to 
assign  to  it ;  but  at  present  it  appears,  that  accordinf  to 
the  doctrine  of  chances,  a  middle  rank  among  the  skleteal 
Telocities  must  be  the  fairest  choice,  and  will  remain  aa, 
unless,  what  is  now  a  secondary  conside.ratson,   ahonld 
hereafter   become  of  more  importance  than  the  lirat. 
That  this  should  happen  is  not  impossible,  when  atgane* 
ral  knowledge  of  the  proper  motioni  of'  all  the  stara  off 
the  1st,  2d,  and  3d  magnitudes  can  be  obtained ;  but  tihen 
the  method  of  c^culatijon  that  has  been  traced  out  in  titis 
and  the  former  Paper,  is  so  perfectly  applicable  to  ao|r 
new  lights  observation  may  throw  upon  the  sabject^  that 
a  more  precise  and  unobjectionable  solar  motion  oaa  be 
ascertained  by  it  with  great  facility.     Hitherto  we  find 
that  a  mean  rank  agrees  sofiicicntly  with  the  phenomena 
that  were  to  be  explained :  the  apparent  velocities  of  Arc« 
turns  and  Aldebaraii,  without  a  solar  motion  for  in* 
stance,  were  to  each  other^  in  the  IXth  Table,  as  908  to 
12;  our  present  solar  motion  has  shown,  that  when  Ike 
deception  arising  fcom  its  parallactic  effect  is  remoTed  bj 
calculation,  these  velocities  are  to  each  other  onlyea  179 
to  85,  or  as  2  to  h     And  though  Arctnrus  stpi  remains 
a  star  that  moves  with  great  velocity,  yet  in  the  Xlth 
Table  we  have  4  or  5  stars  with  nearly  as  much  motion  ; 
and  4  with  more. 

Our  solar  motion  also  removes  the  deception  by  whtcb 
the  motion  of  a  star  of  the  consequence  qf  a  Orionis  ia  ao 
concealed  as  hardly  to  show  any  Telocity ;  whereas  bj 
computation  we  find  that  it  really  moves  at  a  rate  whidi 
is  fully  equal  to  the  motion  of  the  sun. 

1  must  now  observe,  that  the  result  of  calculation! 
founded  upon  facts,  such  as  we  must  admit  the  proper 

motioM 
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motions  of  the  stars  to  be,  should  gif  e  ns  some  useful  itu  loveit^itioB 
formation,  either  to  satisfy  the  inquisitiyc  mind,  or  to  of  the  proper 
lead  us  on  to  new  discoveries.     The  establishment  of  the  f!!^^^^'^  ^ 

solar  motion  answers  both  these  ends.  We  have  already 
seen  that  it  resolves  many  difhculties  relating  to  the  pro- 
per motions  of  the  stars,  and  reconciles  apparent  contra- 
dictions ;  but  our  inquiries  should  not  terminate  here. 
We  are  now  in  the  possession  of  many  concealed  mo» 
lions,  and  to  bring  them  still  more  to  light,  and  to  add 
new  ones  by  future  observations  should  become  the  con-  ■ 
stant  aim  of  every  astronomer. 

This  leads  me  to  a  subject,  which  though  not  new  in 
itself, 'will  henceforth  assume  a  new  and  promising  aspect. 
An  elegant  outline  of  it  has  long  ago  been  laid  before  the 
public  in  a  most  valuable  paper  on  general  Gravitation, 
under  the  form  of  ^^-TJionghts"  on  the  subject*;  but  I 
believe,  from  what  has  been  said  in  this  Paper,  it  will 
now  be  found  that  we  are  within  the  reach  of  a  link  of 
the  chain  which  connects  the  principles  of  the  solar  and 
sidereal  motions  with  those  that  are  the  cause  of  orbitual 
ones, 

A  discovery  of  so  many  hitherto  concealed  motions, 
presents  us  with  an  interesting  view  of  the  construction 
of  that  part  of  the  heafens  which  is  immediately  around 
us.  The  similarity  of  the  directions  of  the  sidereal  mo* 
tions  is  a  strong  indication  that  the  stars,  having  such 
motions,  as  well  as  the  sun,  are  acted  upon  by  some  con- 
necting cause,  which  can  only  be  attraction ;  and  as  it 
has  been  proved  that  attraction  will  not  explain  the  ob- 
served phenomena  without  the  existence  of  projectile 
motions,  it  must  bo  allowed  to  be  a  necessary  inference, 
iStoLt  the  motions  of  the  stars  we  have  examined  are  go- 
rerned  by  the  same  two  ruling  principles  which  regulate 
the  orbitual  motions  of  the  bodies  of  the  solar  system. 
It  will  also  be  admitted  that  we  may  justly  invert  the  in- 
ferencfe,  and  from  the  operation  of  these  causes  in  our 
tjrstem,  conclude  that  their  influence  upon  the  sidereal 
motions  will  tend  to  produce  a  similar  effect ;  by  which 
means  the  probable  motion  of  the  sun,  and  of  the  stars  in 

*  3ec  the  note  ]phiL Trans,  for  Z783»  page  aSj. 
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liivM^ttioa  orbits,  becomes  a  subject  tiuU  vaay  receiTs  die  assistimeo 
^  ^  PJ?P^  of  arguments  snpporled  hj  obserradoiu 

What  has  been  said  in  a  pkragraph  of  a  fiMrmer  P^por, 


where  the  son  is  placed  among  the  iasnkied  staia  ^, 
not  contradict  the  present  idea  of  its  making  onto  of  • 
rerj  extensive  system.  On  the  cootrarj,  a  connection 
of  this  nature  hss  been  alluded  to  in  the  same  Flapert* 
The  insolation  ascribed  to  the  snn  relates  merolj  to  a 
supposed  binary  comhinatioa  with  soom  neigiibonri^g 
star;  and  ithas  now  been  proved  by  an  esample of  Are^ 
turus,  that  the  solar  motion  cannot  be  ocoasionoA  or 
accounted  for  by  a  periodical  revoltttion  of  tho  sun  and 
this  or  any  other  star  about  their  coosmon  centre  of 
gravity. 


IIL 

BxpUmaHon  of  a  common  Impur^  in  Dbr  NUrwie  tf 
'  jtmmomkij  fMdk  interferes  with  ike  ftoJutHom  e§ 
NiiroMi  Oxide.    By  Mr.  Johk  SADLsa. 

Unexpected         ^  attempting  to  procure  nitrons  oxide  from  nitraie  nf 

ebullition  and  ammonia  by  heat,  ithas  frequcndy  happened,  when  I  ex« 

Se^'tl^  ^^    pected  the  salt  to  be  at  the  point  of  decomposidooi  and 

ammonia.         nitrous  oxide  about  to  be  formed,  a  violent  ebullition  has 

taken  place,  and  dense  white  fumes  have  been  disengage^ 

so  rapidly  as  freqoenUy  to  burst  the  retort.    When  fint 

I  observed  the  fact,  I  imagined  too  great  a  d^ree  of  heat 

had  been  employed,  and  the  nitrate  of  ammonia  rapkUj 

sublimed  and  carried  over  with  the  nitrous  oxide.    In  )oqr 

subsequent  attempts  I  endeavoured  to  guard  against  the 

possibility  of  falling  into  the  same  error  hy  increasiag 

the  heat  gradually  and  interposing  a  plate  of  iron  between 

the  bottom  of  the  retort  and  the,  furnace  when  I  sap^ 

It  ^4  Q^  ^^  posed  the  heat  too  intense ;  joi^  notwithstanding  thnse 

from  ezccM  of  precautions,  the  same  rapid  disengagement  of  dense  white 

heat« 

^  See  the  note  Phil,  Trans,  for  x8ot|  page  478. 
t  mLTr»i.i»r  steay  pafle479. 
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fnpoiin  took  place,  snd  continued  for  >  con^derable 
time  after  the  retort  had  been  removed  from  the  fire. 
The  residue  in  the  retort  scarcely  ever  exhibited  the  same 
phenomena  npon  being  again  siibjectal  to  the  anniB  treat, 
meiit;  but  nitrotis  o\iile  was  always  produced  without 
lay  Arther  trouble. 

IlaTing  frequently  procured  nitrons  oxide  without  any 
6f  the  phenomena  1  hare  described,  I  snsirected  the  ni- 
trate of  ammauia  I  haii  been  operating  on  was  impure. 
.  I  made  an  examination  of  the  salt,  and  found  it  contained 
a  portion  of  muriate  of  ammonia.  To  ascertain  whi 
tter  the  muriatic  acid  had  been  Ihe  cause  of  the  rapid 
diseni^agement  of  while  tapour,  I  took  a  portion  of  the 
-  nme  kind  of  salt  I  had  before  made  use  of,  and  freed  it 
(lerfcctly  from  muriatic  acid  by  means  of  nitrale  of  silrer. 
TTha  purified  salt  I  introduced  into  a  retort,  and  pro- 
ceeding in  the  usual  way,  obtained  pure  nitrous  oiide 
hout  any  of  the  dense  white  vapour. 
To  assure  myself  the  presence  of  the  muriatic  acid  had 
been  the  occasion  of  the  facts  I  obserred,  I  made  some 
pure  nitrate  of  ammonia  by  the  direct  combination  of 
pure  nitric  acid  and  carbonate  of  ammonia.  I  took  two 
portions  of  the  solution,  and  to  one  of  Ihcm  added  a  so. 
on  of  muriate  of  ammonia.  The  two  solutions  were 
then  crystallised,  an  equal  quantity  of  each  salt  was  ex- 
posed to  the  heat  uf  an  Argand  tamp,  in  glass  retorts 
communicating  with  the  pneumatic  trough ;  Ihe  retort 
contaioing  the  compound  salt  gave  out  very  rapidly  a 
dense  opakc  elastic  flaid  similar  to  the  white  raponrs 
first  described ;  after  a  short  time  the  evolution  of  gas 
became  considerably  less  abundant,  and  the  interior  of 
the  retort  became  clear  ;  the  rect^ivcr  was  then  changed; 
Dpon  examination,  what  came  over  now  was  nearly  pare 
,  Ditrons  oxide. 

The  first  portions  of  the  gas  evolved,  that  is  the  opake 
{BS,  had  the  following  properties : 

1st.  It  remained  opake  after  being  passed  throuj 
water. 

Snd.  A  slip    of  paper  coloured   blue  by  tincture  of 
tnrnsole,  whco  immersed  in  the  gas  was  changed  to  red. 

Xrd.  It  is  not  inQammable. 

4th.  A 
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4th.  A  lighted  taper  is  immediately  extinguished  bj 
immersion  in  it. 

5th.  It  has  a  disagreeable  acidulous  taste,  and  pungent 
smell,  in  which  the  peculiar  odour  of  nitro*muriatic  :aGid 
gas  is  perceptible. 

6th.  An  equal  bulk  of  water  did  not  seem  todiipolft 

any  \ery  considerable  portion  of  this  gas. 

Pure  nitrate         '^^^  retort  containing  tlie  pure  nitrate,  exposed  to  tho 

gives  much      same  degree  of  heat,   gave  out  Ycry  soon  pure  nitrous 

o3dde.°  oxide ;  but  considerably  more  in  quantity ;  I  think  con* 

siderably  aboTc  a  third  mo^c. 

.  ..I^may  be  observed  from  what  I  have  detailed,  that  H^ 
presence  of  muriatic  acid  is  of  considcr^l^le  disadrantagf^ 
in  nitrate  of  ammonia,,  when  intend^  for  the  productioii 
of  nitrous  oxide,  the  process  being  Tendered  by  it  so 
much  more  troublesome,  and  the  quantity  of  oxide^so 
much  less  tlian  what  is  obtained  from  an  equal  quaotit/. 
of  pure  salt.  ,  „ 

I  have  not  observed  how  small  a  quantity  .of  mari^ 
affects  the  process,  but  considerably  under  \  is  sufficient 
to  make  a  disagreeable  interruption  in  the  operation. 
Farther  expc-  Many  experiments  are  wanting  to  point  out  the  peca-^ 
!il^^»?n»^^*^^  liar  nature  ol'  the  gas  first  produced  by  the  decompositi^oii 
of  tlic  impure  salt;  au  examinatiou  may  probably  ic^fnA 
to  throw  some  more  light  upon  the  nature  of  affinitieiL 
The  subifi^.  I  ihi^ik  h  worth  pursuing;  at  present  I  have 
neitlici  the  time  nor  means  to  give  it  a  fari-her  nvamina^ 
tion  ;  at  some  fnture  period  I  may  proceed  farther^  uiu 
less  some  abler  person  should  take  it  inhaiid» 


wanting. 
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IV. 

On  the  Absorption  of  Electric  UgJit  btf  different  Bodiei. 
In  a  Letter  from  Mr,  Wm.  Srrimshiiub,  Jun.  to  Mr* 
CuTHBERTSON,  PhUosophiccd  Instrument  Maker,  Pom 
land  Street^  Soho.     Communicated  bt/  Mr,  Cuthbcrtson* 


Dear  Sir, 


I 


F  you  think  ^any  of  the  following  facts  worthy  of 
publicity,  you  ^re  at  liberty  to  make  what  use  you  please 
of  them. 

Yon  know  that  if  a  shock  be  passed  through  or  orer  Electric  light 
the  surface  of  a  lump  of  sugar,   the  electric  light  is  ab-  renders  sugar 
sorbed,  and  the  sugar  becomes  luminous.     This  circum-  ^»™*"*"* 
/Stance  induced  me  to  try  if  other  substances  did  not  pos- 
sess the  same  property,  and  with  this  view  I  have  under- 
taken a  course  of  experiments,  beginning  with  the  calca- 
reous substances,    which    genus   I    have  already  gone 
through  as  far  as  circumstances  would  permit  me.     Whe« 
ther  or  not  the  same  thing  has  been  undertaken  by  others 
I  do  not  know,  but  as  far  as  my  reading  enables  me  to 
decide,  I  think  it  has  not;  at  least  with  the  sole  view  to 
the  phosphorescence  of  these  substances  systematically 
pursued,  the  path  is  clearly  untrodden. 

My  mode  of  making  the  experiments  was  as  follows : 
I  placed  the  substance  to  be  triod   on  a  brass  plate.  New  expen- 
which,  by  meai>s  of  a  piece  of  thick  wire,  was  fixed  hori-  °^^ats. 
xontally  on  the  knob  of  the  prime  conductor,  and  cndca- 
Touring  to  take  the  spark  from  it  by  means  of  the  ball 
of  the  discharger.     It  was   aflcrwards  placed   upon   a 
table,  or  wooden  stand,  and  the   shock  from  a  Lcydcu 
phial,  first  passed  over  it  about  a  quarter  or  half  an  inch 
above  its  surface,  by  resting  the  points  of  the  discharging 
rods  at  an  inch  or  more  distance  from  each  other,  upon 
the  stone  to  be  tried.     It  need  scarcely  be  observed  lliat 
in  the  following  experiments  it  is  necessary  to  close  the 
eyetf  until  the  explosion  be  heard.     Some  of  the  results 
were  very  beautiful  and  curious. 

All  the  calcareous  species  which  I  tried  were  more  or 
VouXV.— Dec.  1806.  Qq  less 
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Calcareous  l^M  phosphorescent,  and  the  sparks  taken  along  the  sur- 
•pars  very  lu-  face  of  a  piece  of  rhombic  spar  Mas  reflected  so  intense! j 
electric  s^ock^  ^  ^  illuminate  the  whole  table  with  a  brilliant  white 

'  light. 
"7  particularly  Amongst  the  aerated  species,  common  chalk  was  ex- 
tremely luminous  when  the  shock  was  parsed  at  some 
distance  above  it,  and  when  passed  alon^  its  surface' the 
fluid  left  a  very  vivid  zii;-zug  track  of  lighi,  which  con- 
tinued for  several  minutes. 

Next  to  chalk  in  its  phosphoric  appearances  was  a 
stone  called  Ketton  stone,  which  consists  of  large  distinct 
grains,  aggluted  togethtir  like  the  roes  of  iish  ;  in  passing 
the  shock  along  its  surface,  some  portion  of  the  stone  wa« 
shattered,  and  its  luminous  grains  dispersed  in  all  di« 
rections. 

Amongst  the  several  varieties  of  the  sulphate  of  lime, 
the  K)M!cuiar  gypsum,  or  selenite,  is  by  far  the  most  bean. 
tifully  phosphoric,  but  at  the  same  time  its  light  is  much 
more  evanescent  than  in  other  substances  which  are  lets 
luminous.  An  oblong  six-sided  prism  of  specular  aele* 
nite  shone  by  the  electric  explosion  with  a  vivid  greenish 
light,  but  it  continued  a  very  few  seconds  only.  Nitrate 
of  lime  fresh  made,  and  tried  whilst  yet  warm,  gave  imall 
sparks,  which  upon  the  surface  of  the  nitrate  were  ifiite 
red,  or  rather  ilame-coloured,  and  it  absorlMxi  the  elec« 
trie  light  but  blighily.  Jlirluriato  of  Uuie  was  ■  soAiewhj^ 
more  phosphorescent  than  the  nitrate.  All  the  filiates 
absorb<*d  the  light  freely  ;  the  dark  purple  fluor  spars 
afforded  no  spark,  but  allowed  the  electric  fluid  to  p^f§ 
in  a  purple  stream,  accompanied  with  a  whizzing  noise, 
whilst  a  yellowish  fluor,  and  another  with  a  greenish  tint, 
which  was  phosphoric  by  heat,  afforded  very  good 
sparks. 

Sulphuret  of  lime,  commonly  called  Canton*s  phoapho- 

lime  particu-    rus,  is  much  the  most  luminous  by  the  electric  explosion 

y  uminous.  ^^  ^^^  substance  I  have  hitherto  tried,  and  affords  some 

beautiful   experiments,    one    of  which    I   cannot  help 

mentioning. 

Striking  and  Mix  sulphate  of  lime   with  the  white  of  an  egg,  and 

beautiful  cipe-  spread  it  about  the  tenth  of  an  inch  thick  upuQ  a  pieoe  of 

board ;  dry  it  in  the  air  for  a  day  or  two  (as  it  dries  rery 

slow), 
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slow),  add  when  perfectly  dry  it  is  yery  hard ;  place  the 
ends  of  the  discharging  rods  upon  this  substance,  about 
two  inches  asunder,  and  take  the  explosion  of  a  I/cydcn 
phial.  The  fluid  does  not  pass  over  the  surface  of  the 
sulphuret  quietly,  but  strips  it  from  the  board,  and  dis- 
perses  it  with  violence  in  every  direction,  giving  the  ap- 
pearance of  a  beautiful  shower  of  fire. 

Phosphate  of  lime.  All  the  bones  which  I  have  tried  phosphate  of 
are  luminous  by  the  absprption  of  electric  light,  and  the  ^ioic. 
enamel  of  the  teeth  is  still  mpre  so ;  ivory  is  very  phos- 
phorescent by  the  explosion,  and  readily  perforated  by 
it.  The  shock  from  a  small  phial  will  perforate  from 
nine  to  twelve  ivory  fansticks,  and  the  spark  renders 
these  thin  slips  of  ivory  transparent.  Phosphoret  of  lime 
gives  a  very  minute  red  spark,  and  is  but  slightly  phos- 
phorescent w  hen  the  explosion  is  made  above  its  surface. 

But  its  most  remarkable  property  is  that  of  being  in-  —  isinflamma- 
flammable  by  means  of  a  very  small  shock  passed  through  ^^u^^olSJ 
it.     As  the  flame  is  readily  extinguished,  a  very  small 
piece  of  the  phosphoret,  about  half  the  size  of  a  filbert^ 
may  be  set  on  fire  several  times. 

I  have  tried  many  of  the  testacca  and  lithophyta,  and 
considering  the  facility  with  which  all  of  them  imbibed 
the  electric  light,  I  suspect  it  is  a  general  property  be* 
longing  to  those  tribes.  The  same  may  be  said  of  all 
extraneous  fossils,  which  are  of  a  calcareous  nature. 

Considering  how  beautifully  luminous  calcined  oyster  Qj"ck  Umc  it 
shells  and  belemnites  are  rendered  by  the  electric  explo-  luminous. 
sion,  I  was  much  surprised  to  find  quick  lime  fresh  from 
the  kiln  rank  amongst  the  least  phosphorescent  of  the 
^Icareoas  genus.  Besides  the  substances  here  iudividn- 
slly  speeified,  I  have  tried  several  of  the  marbles,  lime« 
stones,  stalactites,  and  spars,  all  of  which  were  phos- 
phoric. 

Should  any  thing  curious  occur  in  my  trials  with  the 
remaining  genera,  I  shall  not  fail  to  inform  you,  if  you 
think  this  communication  worth  acceptance. 

I  remain  yonr's,  &c. 
WM.  SKRIMSHIRE,  Juk. 
IViibechyOct.l6jlS06. 
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Description  of  a  Portable  Blow  Pipe  for  Chemical  Eipc* 
rimenis.     Bjf  W.  H.  Wollaixon,  M.D.  Sec,  R.S.  4c 

To  Mr.  Nicholson. 
Sir, 

Pocket  blow     ^  HE  consideration  of  those  instrmncnts  which  facili# 
^^^  tate  the  attainment  of  chemical   knowledge  cannot  b« 

thought  foreign  to  the  design  of  a  Jovrnal  which  pitK» 
fessesto  have  for  one  of  its  objects  the  diffusion  of  che- 
mical  information ;  I  am  in  hopes,  therefore,  that  a  short 
description  of  a  portable  pocket  blow  pipe  may  be  accept- 
able to  many  of  your  readers. 
Twotubettlide      It  consists  of  three  parts,  so  adapted  to  each  other  that 
and  draw  out,  they  may  either  be  packed  together,  one  within  the  other, 
*^  as  in  Fig.  1,  PI.  Vlll.  which  represents  them  of  th«r 

actual  size,  or  they  may  be  connected  for  use,  as  in  Fig.  2. 
in  which  the  whole  is  reduced  to  one  half  of  Its  real 
dimensions. 

In  Fig.  1.  the  interior  tube  is  shewn  to  be  longer  thta 
the  exterior ;  and  it  is  made  so^  that  it  may  be  more  rea- 
dily withdrawn. 

In  each  figure,  the  upper  edge  of  the  lar^c  end  appcarf 
turned  outward,  in  order  to  diminish  the  effort  of  the  lipi 
requisite  for  retaining  it  in  the  mouth. 

In  Fig.  2.  it  will  be  seen  that  the  small  extremity  i* 
placed  obliquely  (at  an  angle  of  about  120^),  with  thcde<-. 
lign  that  the  flame  imi>clled  by  it  may  be  carried  to  a 
more  conyenient  distance  from  the  eye,  so  as  to  answer 
the  purpose  of  a  longer  blow  pipe. 

This  oblique  piece  is  itself  composed  of  three  parts,  of 
which  the  largest  is  made  stronger  than  the  rest  of  tha 
blow  pipe,  that  it  may  not  be  strained  by  frequent  use. 
One  el^d  of  this  is  closed,  and  into  the  other  is  inserted  a 
f  mall  iieg  of  wood,  perforated  so  as  to  reci'ife  the  tip, 
which  is  intended  to  bo  occasionally  se])arated,  for  the 
purpose  of  passing  a  finc'nL'cdIc  into  it  to  rcmore  anj 
accidental  obstruction. 

Tilt 
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Tke  intention  of  interposing  the  piece  of  wood  in  thii- 
lee  11,  to  prerent  the  communication  of  heat,  which 
ig^t  be  inconrenient  to  the  hand  that  holds  the  blow 

I  remain.  Sir, 

Your  obliged  serrant, 

WM.  H.  WOLLASTON. 

The  blow  pipe  was  made  by  Holtzapfel,  Long  Acre* 
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Experiments  on  the  GroKth  of  IVhite^lliorn.     By  Sam, 
Taylor,  Eiq.  of  Moston^  near  Manchester*. 
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o  THE  Society  of  Arts,  6cq. 
Gentlemen, 

VERY  one  of  you,  I  think,  will  allow  that  fences  The  rooit  rm^. 
m  material  objects  to  be  attended  to   in   agriculture ;  liable  fences 
yoQ  mast  also  be  convinced  that  there  is  no  plant  in  this  the  white 
kingdom  of  which  they  can  so  properly  be  made  as  the  thorn. 
Crataegus  Oxyacantha  Linnxi,  or  common  White  Them. 
In  consequence  of  my  being  convinced  of  this,  Lhava 
been  induced  to  make  a  few  experiments  to  effect  the 
better  propagation  of  that  valuable  plant ;  the  result  of 
■'hich,  alon^  with  specimens  of  my  success,  I  beg  leave 
to  submit  to  your  inspection. 

In  the  year  1801,  I  had  occasion  to  purchase  a  quan-  Experlmenu 
tity  of  thorns,  and  finding  them  very  dear,  I  was  deter-^  for  its  propa- 
nbied  to  try  some  exp4;riments,  in  order  if  possible  to  S^^^'* 
raise  them  at  a  less  expense.     I  tried  to  propagate  them 
from  cuttings  of  the  branches,  but  with  little  or  no  suc- 
cess.   I  likewise  tried  if  pieces  of  the  root  nould  grow ; 

and  I  cut  from  the  thorns  which  I  had  purchased,  about  a  Cuttinji  of  the 
,  *  '  branches  dia 

cozen  of  such  roots  as  pleased  mo,  and  planted  them  in  a  iu>tgrow; 

Border  along  with  those  I  had  bought.     To  my   great  **^°*^  froiatht 

iitonishment,  not  one  of  them  died;  and  in  two  yean. ''^^   '  * 

lliey  became  as  good  thorns  as  the  average   of  those  I 

•  Society  of  Arts,  Vol.  XXIII. 
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Plant  f  th  ^*^  purchased.  The  thorns  I  purchased  were  three  jcart 
white  thorn  ©Id  when  I  got  them.  In  April  1802,  I  had  occasion  to 
••cccsrfullj      more  a  fence,  from  which  I  procured  as  many  roots  of 

ftom  cuttings  ^^<»^i^s  ^  made  mc  upwards  of  two  thousand  cuttings,  of 
of  the  roots*     which  I  did  not  lose  five  in  the  hundred. 

In  the  spring  of  1803,  I  likewise  planted  as  many  cut- 
tings  of  thorn  roots  as  I  could  get  In  1804,  I  did  the 
same ;  and  this  year  I  shall  plant  many  thousands. 

I  have  sent  for  your  inspection  specimens  of  the  pro- 
duce of  1802, 1803,  and  1804,  raised  after  my  method, 
with  the  best  I  could  get  of  those  raised  from  haws  in  the 
common  way,  which  generally  lie  one  year  in  the  ground 
before  they  regetate.  They  are  all  exactly  one,  two, 
and  three  years  old,  from  the  day  they  were  planted.  I 
was  so  pleased  with  my  success  in  raising  so  yaluable  an 
article  to  the  farming  interest  of  this  kingdom,  at  so 
trifling  an  expense,  (for  it  is  merely  that  of  cutting  the 
roots  into  lengths  and  planting  them,)  that  I  was  deter- 
mined to  make  it  known  to  the  world,  and  could  think  of 
no  better  method  than  communicating  it  to  your  Society;^ 
and  should  you  so  far  approre  of  this  method  of  raising 
thorns,  as  to  think  me  entitled  to  any  honorary  reward,  I 
shall  receive  it  with  gratitude,  but  shall  feel  myself  amply 
repaid  for  any  trouble  I  have  been  at,  should  yon  think 
it  worthy  a  place  in  the  next  volume  of  your  Trans- 
actions. 

The  method  of  raising  the  thorns  from  roots  of  the 
plant,  is  as  follows :  • 

J  would  advise  every  farmer  to  purchase  a  hundred  or 
a  thousand  thorns,  according  to  the  size  of  his  farm,  and 
plant  them  in  his  orchard  or  garden,  and  when  they  hafe 
attained  the  thickness  of  my  three-year-old  specimens, 
which  is  the  size  I  always  prefer  for  planting  in  fences, 
let  him  take  them  up  and  prune  the  roots  in  the  manner 
.    '  I  have  pruned  the  specimen  sent  yon,  from  which  he  will 

upon  an  average  get  ten  or  twelve  cuttings  from  each 
plant,  which  is  as  good  as  thorns  of  the  same  thicknesi ; 
so  that  you  will  easily  perceive  that  in  three  years  he  will 
have  a  succession  of  plants  fit  for  use,  which  he  may  if  ha 
pleases  increase  ten-fold  every  time  he  takes  them  up. 
The  spring  (say  in  all  April)  is  the  best  time  to  pUnt 

tht 
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the  cuttings,  which  must  be  done  in  rows  half  a  yard  pi^nts  of  the 
asander,  and  about  four  inches  from  each  other  in  the  white  thorn 
sow  ;  they    ought   to  be    about  four  inches  long,    and  ^^^^^n^^d 
planted  with  the  top  one-fourth  of  an  inch  out  of  the  from  cutting 
ground,  and  well  fastened  :  otherwise  they  will  not  sue-  ^^  '^^  rootfc  ' 
cced  so  well. 

The  reason  why  I  prefer  spring  to  autumn  for  planting 
the  roots,  is,  that  were  they  to  be  planted  in  autumn, 
they  would  not  have  got  sufficient  hold  of  the  ground 
before  the  frost  set  in,  which  would  raise  them  all  from 
the  e:rouiid,  and,  if  not  entirely  destroy  the  plants, 
Tvould  oblin^e  the  farmer  to  plant  them  afresh. 

I  have  attached  the  produce  of  my  three-year-old 
specinien  to  the  plants  it  ckme  from,  cut  in  the  way  I 
always  practise ;  on  the  thick  end  of  the  root  I  make 
two,  and  on  the  other  end  one  cut,  by  which  means  the 
proper  end  to  be  planted  uppermost,  which  is  the  thick 
one,  may  easily  be  known. 

Although  I  recommend  the  roots  to  be  planted  in 
April,  yet  the  farmer  may,  where  he  pleases,  take  up  the 
thorns  he  may  want,  and  put  the  roots  he  has  pruned  off 
into  sand  or  mould,  where  they  will  keep  until  he  has 
leisure  to  cut  them  into  proper  lengths  for  planting;  he 
will  likewise  keep  them  in  the  same  way,  until  planted. 

The  great  adrantage  of  my  plan  is :  first,  that  in  case 
any  one  has  raised  from  haws,  a  thorn  with  remarkably 
large  prickles,  of  vigorous  growth,  or  possessing  any  other 
qualification  requisite  to  make  a  good  fence,  he  may  pro- 
pagate it  far  better  and  sooner,  from  roots,  than  any 
other  way.  Secondly,-  in  three  years  he  may  raise  from 
roots  a  better  plant,  than  can  in  six  years  be  raised  from 
baws,  and  with  double  the  quantity  of  roots ;  my  three- 
ye&.old  specimen  would  have  been  half  as  big  again,  had 
I  not  been  obliged  to  move  all  my  cuttings  the  second 
jear  after  they  were  planted. 

It  would  not  be  a  bad  way,  in  order  to  get  roots,  to 
plant  a  hedge  in  any  convenient  place,  and  on  each  side 
trench  the  ground  two  yards  wide,  and  two  grafts  deep ; 
from  which,  every  two  or  three  years,  a  large  quantity 
of  roots  might  be  obtained,  by  trenching  the  ground 
over  again,  and  cutting  away  what  roots  wore  found, 

which 
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Planks  of  the  ^h>c1i  would  all  be  young  and  oCa  proper  thicknesi. 

white   thorn    do  not  like  them  of  a  larger   size  than  the  sj 

•ucceufully       .-_x  ' 

propagated        *^°^- 

from  cutcingf       I  am  at  present  engaged  in  seTcral  pxperimeiitSy  tO' 

•f  the  roots,      deavour  to  propagate  the  thorn  from  the  braaches^ 

if  successful,  I  will  communicate  to  yon ;  but  I  wm 

opinion,  that  what  is  now  done  is  sufficient. 

,  Should  the  Society  require  any  further  explanatioii|:| 

•hall  be  happy  in  doing  my  utmost  to  furnish  such 

nations*. 

SAMUEL  TAYLOB.I 

Mosfon^  near  Manchester ^ 
May  6ihy    1 805. 
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VII.  »^ 

On  (he  Phantasms  produced  by  Disordered  Sens^ikiL 
In  a  Letter  Jrom  a  Correspondent* 

To  Mr.  Nicholson,  ^ 

Sir,  > 

Spectres  seen  1  HAVE  just  been  perusing  in  your  Journal  for  Mil 

liervous  indis-  ^  ^^^9  ^"^  Memoir  of  Nicolai,  oa  spectres  which  baaoUf 

position.  that  intellic^ent  and  estimable  man  for  two  mbitths.    tt 

narrative  dcvelopes  many  curious  topics  of  investigitifl^ 

respecting  our  perceptions,   and  may  perhaps  lead  Wk 

farther  explanation  of  the  laws  by  which  our  traiM'll 

ideas   arc  goTcriied,    and    the  mechanism  of  bur  oipli 

of  thought ;  concerning  which,  so  little  is  known.    Sk 

perusal  induces  mc  to  send  you  a  few  more  facts  relallR 

to  the  same  obscure  subject. 

These  pheno-      Many  per5<ons,  particularly  females,  within  the  cM 

mcna  arc  by    ^^        personal  knowledire,  ha?e  related  to  me  inddflHi 

no   means  un-  •'  '^  P  ' 

•ommon.  of  the  same  nature,  arising  from  nerrous  indispositNl 

Nothing  is  more  common  than  the  appearance  of  fignt 
and  sounds  in  ferers ;  and  they  arc  Tcry  frequently  edi 
bited  to  persons  in  apparent  good  health.  In  all  the  ii 
stances  related  to  me,   the  parties  were  aware  of  <l 

*  Spccixncas  were  sent  to  the  Society* 

objec 
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objects  being  the  mere  consequences  of  indisposition^  or 

what  may  be  called  internal  sensation,  and -spoke  of  them 

as  such.     It  is  not  a  month  since  I  was  sitting  alone  with  Account  of  an 

a  lady,  f6r  whose  powers  of  mind  and  moral  habits,  I  haie  "**^*°*^*' 

the  highest  respect,  when  after  a  short  and  sudden  pause, 

■he  said — *'  This  moment  1  saw  M standing  in 

^^  his  usual  manner  just  behind  jour  chair,  and  a  little 
^^  while  afterwards  he  was  in  the  corner  of  the  room  :" 
Upon  mj  inquiring  respecting  the  appearance,  she  said 
the  figure  was  paler,  or  less  clearly  visible,  than  usual, 
and  that  it  gradually  faded  away. 

I  know  a  gentleman,  at  present  in  the  vigor  of  life,  who      Phantasm 
in  my  opinion  is  not  exceeded  by  any  one,   in  acquired  ^bich  appear* 
knowledge,  and  Originality  of  deep  research  ;  and  who,  montht  on  W» 
for  nine  months  in  succession,  was  always  risited   by  amg  down  to 
figure  of  the  same  man,  threatening  to  destroy  him,  at 
the  time  of  going  to  rest.     It  appeared  upon  his  lying 
dowi\,  and  instantly  disappeared  when  he  resumed  the 
erect  posture.      This  was  not  related  tome  by  himself, 
but  by  another  friend,  and  his  absence  has  since  pre?entcd 
my  inquiring  farther. 

Little  doubt  remains  in  my  mind,   that  many  of  the  Many  of  ||,g 
stories  of  apparitions,  which  have  been  in  all  ages  so  ge-ttcmtofappa* 
aerally  received,  were  true,  though  probably  incorrect,  {^*?  *^^5 
from  the  influence  of  the  imaginatioB  under  an  impression  origiDatcd  ia 
of  terror.     When  I  was  a  boy,  I  once  or  twice  in  the  ^»"«»»c.«»Mitcd 
night  awoke  with  the  disease  commonly  called  the  night-      j^^I' 
mare ;  and  then  the  fit  was  accompanied  with  a  sense  of  KJcht-mare.  ^^ 
weight,  as  if  caused  by  a  person  actually  pressing  on  me, 
and  touching  me  with  cold  hands  ;  and  in  the  momentary 
interval  between  one  crisis  and  the  next,  I  had  a  con- 
sciousness that  that  person  hurried  round  the  room  and 
came  back  to  torment  me  again^  before  I  could  recover  my 
-speecifor  motion.     But  afterwards,   when  I  was  older 
«od  considered  these  as  the  efiects  of  disease,   I  had  an 
attack.  In  which  I  experienced  no  terror,   nor  had  any 
concomitant  notion  of  an  external  agent ;  and  as  soon  as 
I  felt  a  remission  of  the  rigor,  I  sprung  up  and  was  re- 
lieved ;  no  other  consequence  remaining  but  a  slight  tre- 
mor of  the  surface  of  th^  body. 

About  twelve  years  ago,  I  had  an  attack  of  fever^  ari-     Narrative  of. 
Vol.  XV.— Dec.  1806*  R  r  sing  the  phaatami 
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produced  bf     Sing. from  some  deep  seated  inflammation  iihich  caused 
dUordcrcd  sen-  ^cutc  pain  in  the  left  side.     It  was  occasioned  by  a  cold 

•91(1011  in  ICVPTt 

caught  at  the  breaking  up  of  the  hard  frost  in  the  Spring 
of  1795.  The  pulse  M'as  generally  about  110 -in  tha 
miuutc,  and  the  illness,  ivhich  lasted  gome  weeks,  was 
accompanied  with  disordered  perception,  through  almost 
its  whole  duration.  My  recollections  of  what  thei\  hap- 
pened, renewed  by  occa&ional  meditation  on  the  subjects 
since  that  time,  are  now  so  far  impaired,  that  some  of  the 
particulars  recur  in  a  Ip^s  striking  manner;  the  exact 
order  of  their  successions  and  time  of  their  respcctifc  du- 
ration, are  less  certain  than  thc>c  would  have  been,  if  my 
first  intention  of  writing  down  the  various  phenomena 
soon  after  the  event,  had  been  carried  into  ellect. 
The  disorders      The  phantasms  or  deluj^ions  v,  hich  accompany  and  mark 

of  perception   disordered  sensation,  (which  term  I  would,  use  in  contra* 
form  a  subject  ,....,.,.,  - 

of  interest,      distinction  to  disorder  in  tlie  powers  of  memory  reason- 
where  a  law  of  ing  or  the  moral  habits)  are  perhaps  too  frequent  and  too 
indioited?"    ^  ^*^*^®  raried,  to  afford  much  interest  in  describing  them, 
unless  where  the  narrative  can  point  out  some  law  which' 
the  etTects  may  seem  to  follow,  or  may  afford  some  gene- 
ral inferences  that  may  prove  valuable  as  rules  of  conduct 
Patientsmay  under  such  sufferings.     It  must  no  doubt  be  a  consider- 
derive  much    ^^[q  advantage  and  consolation  to  those  who  might  ascribe 
Is^-^ng^^cof  these  visions  to  supernatural  powers,  or  who  might  be 
the   phenome- driven  to  insanity  by  impatience  or  terror,  ojithesnp- 
^^'  position  of  reality,  for  want  of  knowing  these  phenomena 

of  disease; — it  must,  no  doubt  be  highly  beneficial  that 
they  should  have  such  knowledge  :  but  the  events  I  offer 
to  your  readers,  are^  iu  my  opinion,  principally  remark- 
able for  a  certain  connection  they  sliewal  with  that  com- 
mon law  o.  a.<soclation,  by  which  our  usual  train  of  id#aii 
is  so  immediati'.ly  and  ra]>idly  governed.  . 

Commence-  At  the  commencement  of  the  fever,  a  slight  dyect  of 
ment.  Shglit  memory  was  perceiud  in  forming  the  phra&es  f^r  dic- 
ncnt  drfc^ct"  of  ^^'^^g  ^  letter  ;  but  this  did  not  last,  and  1  faund  no 
memory.  dilliculty  afrerwardff-in  perro:nrm<ranthmeii(>l  and  other 

processes  by  memory  to  as  gnat  an  e\icutas  my  usual 
habits  could  have  gone.  The  first  night  was  attended 
with  great  anxiety,  and  tlic  rcifiii;uir.g  und  )>erpetuai  re- 
currence of  the  same  dream.     I  supposed  myself  to  l>e  iu 

the 
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the  mid^t  of  an  immense  system  of  mechanical  combina-   Anxiety :  in- 
tion,  all  the  parts  of  which  were  roTolving  with  extreme  ccwant  rccjir- 
rapidity  and  noise,  and  at  the  same  time  1  was  impressed  same  dream. 
with  a  conviction  thattheiiim  or  purpose  of  this  distract- 
ing operation  was  to  cure  my  disorder.     When  the  agita- 
tion was  carried  to  a  certain  height,  I  suddenly  awoke, 
and  soon  afterwards  foil  again  into  a  doze,  with  repetition 
of  the  same  dream.     After  many  such  repetitions  it  oc-     This   recur* 

currcd  to  me  that  if  1  could  destroy  the  impression  or  ^^^^*^^^  ?*"«- 

N.    ■'  *^  vcnced  by   an 

conviction,  there  might  be  a  probability  that  the  delirious  actof  discipline 
dream  would  change  its  form  ;^  and  as  the  most  iikely '" '^^  "^'**^ 
method,  I  thought  that  by  connecting  some  simple  visible 
object  in  my  mind,  with  the  notion  of  cure,  that  object 
might  be  made  to  occupy  the  situation  of  the  rapidly 
moving  objects  in  the  dream.  The  coiisequcocc,  in  some 
measure,  answered  my  expectation ;  for  upon  the  next 
access,  tho  recollection  of  the  figure  of  a  bottle,  to  which 
I  had  previously  directed  my  mind,  presented  itself,  the 
Votation  ceased,  and  my  subsequent  dreams,  though  dis- 
turbed, were  more  various  and  less  irritating. 

The  medical  treatment  consisted  in  tlu;  external  appli-  Medical  treat- 
ration  of  leeches  to  the  side,  with  venesection^   and  the  °ic^^» 
aaline  mixture  was  taken  iuternally. 

A  second  night  was  passed  with  much  agitation  in  re-     Disturbed 
peated  dozing,  Mith  dreams,  in  which,  except  with  regard  "'S**''"^ 
to  the  strangeness  and  inconsistency  of  the  objects  that 
ofiered  themselves,  it  was  dithcult  to  distinguish  the  time 
of  sleep  from  that  of  wakefulness.     Xono  of  that  aiixioiy 
of  mind  remained  which  had  added  totlie  sulVeringsoriiiC 
preceding  night.  When  morning  r^ime,  the  state  of  the  sen-     —and  in  the 
'BSLi  ions  had  eitherundergone  a  change ;  pr  it  was  more  easy,  moruin^;,  asuo- 
MS  Hartley*  remarks,  for  the  real  impressions  of  surround-  turns'* of  ^fs^cs 
ing  objects,  to  predominate  over  the  phantasms  of  disease,  sucoccdln^cich 
iieing  perfectly  awake,  in  full  possession  of  memory,  iva- *J.^  ^'7      *   '"* 
son  and  calinnoss,  conversing  with  tliost*  around  me,   and 
Rceing,  without  diftjculfy  or  impediment,  every  s'.irronnd- 
ing  object,   ]  wn.s  cnlcrtnlnecl  und  delighted  with  a  suc- 
cession of  faces,  over  wNUli  1  had  no  control,  either  as 
to  their  appearance,  continuance  or  removal. 

•  On  Man. 
11  r  ^>  They 
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Maimer  of       They  appeared  directly  before  me^  ooe  at  a  iimej  %| 

their  appear-  suddenly,  jet  tiot  so  much  so,  but  that  a  aecond  oC  H 

and  change,      might  be  employed  in  the  emergence  6f  each,  as  if  thriM 

a  cloud  or  mist,  to  its  perfect  clearness.     In  this  ^ 

each  face  continued  five  or  six  seconds,  and  then  M9mk 

ed,   by   becoming  gradually  fainter  during  aboat  1| 

seconds,  till  nothing  was  left  but  a  dark  opake  vmt^ 

which  almost  immediately  afterwards  appeared 

face.     All  these  faces  were  in  the  highest  d^^ree 

ftstingtome,  for  beauty  of  form  and  the  yariety  of 

pfession  they  manifested    of  erery   great  and 

emotion  of  the  human  mind.     Though  their  attentioii 

iuTariably  directed  to  me,  and  none  of  them  seem 

speak,  yet  I  seemed  to  read  the  very  soul  which 

animation  io  their  lovely  and  intelligent  coun< 

admiration  and  a  sentiment  of  joy  and  affectioa  wk^j 

each  face  appeared,  and  regret  upon  its  disappeaiiM% 

kept  my  mind  constantly  rivettcd  to  the  visions  before  i^ 

and  this  state  was  interrupted  only  when  an  intercovi( 

with  the  persons  in  the  room  was  proposed  or  urged. 

Theory  of        It  was  in  my  recollection  that  Hartley  in  his  woil 

Hartley ;   that  upon  Man  adopts  a  theory,  that  the  visions  of  fever  0 

the  visions  of    ^  .J  r   *i  n    i    • 

fever  arc  com*  common  ideas  of  the  memory  Fecalicd   in  a  systea  M 

moa  ideas    or  irritated,   that  they  act  nearly  with  the  same  foroil 

ed^by  irr?t"bi'  ^^^  objects  of  immediate  sensation,    for  which  they  M 

lity.  accordingly  mistaken  :  and  therefore  it  is,  says  he^  tkf{ 

when  delirium  first  befrins^  if  in  the  dark,  the  effect  M| 

be  suspended  by  bringing  in  a  candle,  which  by  illaalM 

tion  gives  the  due  preponderance  to  the  objects  ofsM| 

It  is  not  the  This,  however,  I  saw  vfSLH  manifestly  unfounded.     It  va 

'•^^  in  my  power  to  think  of  absent  objects  (c.  g.  of  iigktja 

usual,  but  they  did  not  appear.     The  ideas  were  ia  (If 

mind  as  usual,  and  at  the  very  same  time,  tlie  real  obJMl 

ofsenso,  and  the  objects  of  diseased  seusattoa  stood  viiM 

before  me. 

Ideas,  scnsa.      ^Vhcii  my  attention  was  strongly  fixed  on  the  idea  a 

lions  and  phan-       absent  placa  or  thing,  the  objects  of  sensation  anda 

tasns   ean   be  o^  w 

all   distinctly   delirium   were  less   perceived  or  regarded.     Wbea  Hm 

present  at  once,  mind  was  left  in  a  passive   or  indoh^nt  state,  the  objed 

of  delirium  were  most  vivid,    and   the  objects  of 

satioi),  or  real  objects  in  the  room,  could  not  be 

Bu 
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But  when  by  a  sort  of  exertion,  the  attention  was  roased,  »Yh€  volunury 
the  phantasms  became  as  it  were  transparent^  and  the  ob-  attention  of 
jects  of  sensation  were  seen  as  if  through  them.    There  ^|J^*^^^^« 
was  not  the  least  difficulty  in  rendering  cither  object  visi-  strength  to  d- 
ble  at  pleasure  ;  for  the  phantasms  would  nearly  disap-  ^^^  of  the 
pear,  while  the  attention  was  steadily  6xed  on  the  real  ^^^  *      ^ 
objects.     Each  particular  phantasm  was  neither  hastened 
nor  retarded  in  its  whole  appearance  or  duration  by  this 
process.  ■ 

After  a  morning  passed  in  this  manner,  I  had  a  visit  Advantages  of 

from   Dr.  C ,  to  whom   I   related  the  effects,  and  self-command, 

among  other  remarks  I  observed  that  I  then  enjoyed  ^^^'^" 

the  satisfaction  of  having  cultivated  my  moral  habits,  and 

particularly    in    having   always,  endeavoured    to  avoid 

being  the  slave  of  fear.     ^'  I  think,"  said  I,    ^'  that  this 

^<  is  the  breaking  np  of  the  system^    and    that  it  is 

^^  now  in  progress  to  speedy  destruction.     In  this  state, 

^^  when  the  senses  have  become  confused,  and  no  longer 

^'  tell  me  the  truth^   they  still  present  me  with  pleasing 

^f  fictions,  and,  my  sufferings  are  mitigated  by  that  calm- 

^^  ncss  which  allows  me  to  find  amusement  in  what  are 

<<  probably  the  concluding  scenes  of  life.'' 

I  give  these  self-congratulations  without  scruple,  be- The  phantasms 
eause  I  am  an  anonymous  writer,  and  more  particularly  *5^  affected  by 
because  they  led  to  an  observation  of  fact,  which  deserves  tion 
notice.     When  the  doctor  left  me,  my  relaxed  attention 
returned  to  the  phantasms,  and  some  time  afterwards, 
instead  of  a  pleasing  face,  a  visage  of  extreme  rage  appear- 
ed,  which  presented  a  gun  at  me  and  made  me  start ;  but 
It  remained  the  usual  time  and  then  gradually  faded  away.  ' 

This  immediately  shewed  me  the  probability  of  «ome  j^^^  ^j^ 
connection  between  my  thoughts  and  these  images  ;  for  gestcd  a  cou- 
I  ascribed  the  angry  phantasm  to  the  general  reflection  1  "<^c^»*>o   l^c- 

had  formed  in  conversation  with  Dr.  C .     I  recol-  thoughts  an^ 

lected  some  disquisitions  of  Locke  in  his  Treatise  on  the  ^hc  visionary 
Conduct  of  the  Mind,  where  he  endeavours  to  account  ^PP^^'"*"*^*-''- 
for  the  appearance  of  faces  to  persons  of  nervous  habits. 
It  seemed  to  roc,  as  if  faces,  in  all  their  modifications, 
being  so  associated  with  our  recollections  of  the  afiections 
or  passions,  would  be  most  likely  to  offer  themselves  in 
4eliiinm :  but  I  now  thought  it  probable  that  other  objects     Attempt  u 

would 


\ 

I 

alter  the  ap-  would  be  seen  if  previously  meditated  upon.      With 

pcaranccofthc  motiFC  it  was  that  1  retlected  upon  landscapes  aad 

•  of  architectural  grandeur,  while  the  faces  were 

before  me ;  and  after  a  certain  considerable  iotenral 

time,  of  whicli  I  can  form  no  precise  judgment,  4  ri 

scene  of  hills,  Tallies  and  fields  appeared  before  me^  whiak; 

>— which  sue-  was  succeeded  by  another  and  another  in  ceaseless  smc 

cccdcd,  cession  ;   the  manner  and  times  of  their  respectife  ap<^ 

pearance,  duration  and  vanishini;  being  not  sensiblj  dX^ 

fcrent  from  those  of  the  faces.     All  the  scenes  were  catai: 

and  still,  wiihont  any  sh'on*r  lights  or  glare,  and  deliglli' 

fully  calculated  to  inspire  notions  of  retirement, 

Thcvdisappcar  tranquillity  and  happy  meditation.     I  do  not  remcm 
at    the   instant  ,  ,  ,  ,  /  ,      ,    . 

of  taking  a  mc-  '^^^  longthe:>c  lasted,  but  think  it  was  the  next  raorni 
dicinc;—  <hat  they  all  vanished,  at  the  very   instant  of  taking ij^ 

dr:iu(;;ht,  composed  of  lemon  juice,  saturated  with  potailij. 
with  a  small  addition  of  the  pulvis  londinensis.     I  canMi* 
thiuk  theeifect  was  owinf^to  any  peculiar  yirtne  of  tUf, 
medieine  (for    it  took  place  before  the  draught  bad  acv 
tually  entered  the  $iiomach)*but  merely  to  tbe  stimulai 
of  the  subacid  cold  fluid, 
—but  return        How  long  the  appearances  were  suspended,   I  dicLjiof 
again,  though   note,  or  have  now  forgotten.     The. fever  continued  witi. 
'  the  same  frequency  of  ))ulse,  and  pain  in  the  side,  attended 
with  yawning  and  great  increase  of  sufl'ering  while  in  the 
prone  posture.  Notwithstanding  the  saline  antimoiiialme- 
riieine  wj'j  continued,  the  figures  returned  ;  but  they  not 
consisted  of  books,  or  pareliments,   or  papers  containing 
I'rinred  matter.     1  do  not  know  ivhether  I  read  any  ©f 
ttiem,  1)ut  am  at  present  inclined  to  tiiiak  they  wereettko^ 
not  distir.ctiv  Ie^il>le  or  did  not  remain  a  safEcieut  time 
— ^tthich  were  ])ef')re  thtT  v;ini>hed.     I  was  now  so  well   aware  of  tht 
jjj'iJj'Jjf'^ ^y""""  conn vctiori  of  thought  with  these  appearances,  that  by 

fixing  mv  mind  on  the  consideration  of  manuscript  in^eid 
of  the  primed  <ype,  tlt*»  papers  appeared^  after  a  time,oal]r 
with  manuscript  writing  :  and  afterwards  by  the  satns 
procc>«i,  instead  of  being  erect,  they  were  all  inverted  or 
appeared  upside  down. 
Dchi«ions  of  It  occurred  tome  that  all  these  delusions  were  of  one 
the  sense  of  g^.^q^.  only  ;  namolv,  thcsii^hf ;  and  upon  considering  tlit 
recurrence  of  soundsj  a  few  simple  musical  tones  wcrt 

afterwards 
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Rerwards  heard,  for  one  time  only ;  sooo  after  whrch, 
Ming  dropped  asleep,  an  animal  seemed  to  jump  upon 
ay  Inck,  with  the  most  shrill  and  piercing  scroaius,  which 
■tre  too  intolerable  for  the  continuance  ol  bleep. 

Diseased    perceptions  of  tlie  hearing  did    not   again  Anothrr  mo^e 
iccur,    and  I   do    not  rememlxT   by     what    gradation  ppraptVou  of 
it  waS|  that  the   frequently  changing  apiH.'arances,  be-  visible  object*. 
lore  the  sight,  gare  place  ii^  another  mode  of  delusive 
perception,  which  lasted  for  several  days.     All  the  irre- 
folarlj  figured  objects,  such  as  the  curtains  or  clotliu^, 
were  so  far  transformed  that  tiiey  sucmed  to  allbrd  out- 
Jfaws  of  figures,  of  faces,  animals,  ilowers  and  other  objoc(s, 
perfectly  motionless,  somewhat  in   the  maimer  of  what 
^fcncr,  if  indulged,  may  form  in  the  clouds  or   in  the  ca- 
tityofafire;  but  much  more  complete  and  perfect,  and 
ESot  to  be  altered  by  steady  observation  or  examination. 
p.Tbey  seemed  to  be,  severally,  as  perfect  as  the  rest  of  the 
ktbjects  with  which  they  were  combined,  and  agreed  with 
y  Aem  in  colour  and  other  respects. 

^  I  tau  make  so  few  inferences  or  observations  upon  the 
•veral  other  characters,  which  these  diseased  sensations 
aiBurcd,  that  I  shall  not  attempt  to  describe  them. 

Vanoii!f  authors  have  given  narratives  which  coincide     Various   ac- 
^ith  the  pft'ccdiiii;,  in  part ;  and  as  aualoiry  is  the  great  counts  of  ecu- 
clue  for  iu\csLi^ati(ig   die  phenomena  of  nature,    J   w  ill 
give  a  few  facts  and  remarks  which  may  brin<;  us  more  to 
a  poin^ 

None  of  the  phantoms  in  my   illu.^ss   wtM-e  of  known      Phmtomjof 

places,  objects  or  persons,     lint  on    anol'ur  occasion,  real  ob)cct> 

vhen  1  accidentally  fell  into  thcse.i,  amf  after  swimmins;  p!"*"!"^*^!! 

.  ,  .  ,  ,  .        .  cinocioii  oi 

m  certain  tune  wiliiout  asM^tance,  bej^an  to  despair  ol  my  oiiad. 

situation  ;  the  image  of  my  dwellliiir  aiid  the  accubiomed 

objects  appeared  wi(h  a  degree  of  \l\idiu'?*^.,   lilLle  dilliT- 

ciit  from  that  of  urtual  \ision.     ^Mr.^iurl,  Af.  P.   whi'U 

^reutly  in  danger  some  year-,  ago,  bv  bciiJii  v,"re(  kfd  in  a 

boat,   on  the    Edystoue   rocks,     ro!at»'s,    in  an  acooiuit 

wbich  appeared  in  thu  papers,  (hat  his  family  appeared  to 

him  in  thi!4e\(reniity.     ^^  He  thought  he  >fivv  them."     1 

think  both  these  instances   are   referable   to  Hartley's 

Theory.     The  illusions  of  figure  appearing  to  persons 

uear  death  arc  vai y  common. 

^*l«cp 
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Delirium  pre-      Sleep  is,  I  think  iuTariably  preceded  by  a  dii 
cedes  dcq).       power  of  ji^gment  and  the  appearance  of 

Dreamt  are  '^^^  objects  of  dreams  appear  to  be  of  the  samecl 
like  the  phan-  description,  as  those  I  had  in  feyer.     Like  them  thqr 
turn  of  fiever.  p^,  uncontroled  by  the  will  for  the  moment^  and 
ble  the  objects  for  sense ;  and  like  them  they  can  be 
traced  to  some  preceding  thought  or  incident.     Is 
certain  degree  of  debility  one  of  the  conditions 
for  the  appearance  of  these  phantasms  ? 
Comparison  of      The  ear  is  much  more  an  instrument  of  terror  (km 

the  visible  and  ^y^^    Diseased  perceptions  of  sight  are  more  comiboi 

audibleperccp-  r         r  o 

tiona  caused  by  those  of  hearing,  and  they  are  in  general  borne  with 

disease.  tranquillity.     A  few  simple  sounds  usually  constitnte 

amount  of  what  the  ear  unfaithfully  presents  ;  but 

incessant  half-articulated  whispers,  sudden  calls,  th 

obscure  murmurs,  and  distant  tellings  are  heard,  die 

is  less  disposed  to  patience  and  calm  philosophy.     I: 

CCS  however  are  not  wanting,  in  which  musical  coml 

tions  of  enchanting  melody  haunt  the  mind^  and 

the  senses  of  those  who  are  oppressed  with  mdis 

.  I  will  not  make  this  letter  longer  by  apolegy. 

with  it  what  you  please,  and  I  shall  continue, 

A  grateful  sharer 

In  your  labours. 


VIII. 

Early  Account  of  the  Bath  Waters^  hy  Jodm  Mato* 
Extracted  in  a  Letter  from  W.  K.  CLAirifT,  JUL 
Hon,  Member  of  the  Royal  Philos.  Soc.  at  Edihtmr^\ 
Senior  Physician  to  the  Durham  Itifirmary^ 

To  Mr.  Nicholson.  ^ 

XJEING  lately  much  engaged  in  the  interesting  stil^ 
of  mineral  waters,  amongst  other  books  on  thasubjcetl 
read  with  much  pleasure  a  scarce  work,  entitled,  *'  A 
Discourse  of  Bathe,  and  the  Hot  Waters  there,  kc  bj 
Tho.  Guidott,  M.  B.     London^  1676.*'    Theaathorta 

insSrtd 
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inserted  a  translation  of  Dr.  Mayow's  Analysis  of  the  Earljezamlna- 
Bath  Waters,  for  the  purpose  of  refuting  it;  and  in  his  ^"i  ^  *^ 
2eal  to  support  his  own  analysis,  in  which  he  asserted 
that  the  Bath  Waters  cont&ined  nitre  and  sulphur,  he 
has  preserved  iDr.  Mayow's  analysis,  which,  eren  at  this 
enlightened  period  of  chemical  science,  roust  be  esteemed 
as  a  superior  production.  On  reading  it  I  was  impressed 
with  the  idea  that  it  would  be  interesting  to  many  of  your 
scientific  readers,  who  may  not  ha?e  seen  the  work  I 
aJlnde  to. 

How  far  Dr.  Mayow  understood  the  oxydation  of  me. 
tals  his  own  words  will  shew;  nor  will  any  unprejudiced 
reader  suppose  that  the  thread  of  science  was  broken  in 
his  hand. 

Dr*  Mayow's  Analysis  was  published  in  the  Latin  lan« 
gnage,  which  I  have  not  seen ;  but  it  is  rather  an  ad« 
vantage  to  general  readers  to  have  a  translation  in  the 
Ternacnlar  language,  and  being  translated  by  a  cotempo- 
rary,  though  a  rival  Physician,  may  in  some  degree  assist 
in  fixing  our  ideas  of  the  meaning  of  the  author. 

Since  writing  the  above.  Dr.  Gebbes'  excellent  analysis 
of  the  Bath  Waters  has  come  to  hand ;  hu  judicious  re- 
marks on  Dr.  Mayow's  Analysis  preclude  me  from  ofier« 
iDg  any  further  observations,  except,  that  by  Dr.  May. 
ow's  Analysis  I  was  led  to  understand  that  the  Bath 
Waters  contained  iron  in  a  pure  state,  which  is  since  cor- 
roborated by  Dr.  Gibbes'  late  communication  to  your 
excellent  Journal.  I  shall  now  give  the  whole  chapter 
from  Mr.  Guidott's  work,  wherein  is  inserted  Dr«  May- 
ow's Analysis. 

CHAP.  II. 

**  T%c  Opinion  of  A  late  Author  concerning  the  Nature  joh.  Mayow, 

of  the  Baths  of  Bathe.  tjLD.  &  Idh. 

^^  And  here  I  cannot  but  take  notice  of  a  norel  writer, 
who  magesterially  thus  determines :  Quod  ad  nitrum  et 
ndphur  aitinety  quibus  Tliermas  Bathonienses  tmbutas 
eeee  hactenus  creditum  esiy  eorum  neutrum  aquis  therma^ 
mm  istarum  itolutum  esse  arbitror:  As  to  what  concerns 
nitre  and  sulphur  zcith  which  the  Baths  of  Bathe  have 

Vol.  XV.-^Dec.  18O0»  S  s  Mtkerto 
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Eaxlyc«iimk»-  hUh^rio  heen  ihoughi  to  be  impregnaiedf  I  iuppose  there 
tion  9i  the  |>  nothing  of  either  of  them  dissolved  in  ike  waters. 
Bathwaters.  ^^  ^  ^^^jj^ ajsertion!  which  h»d  it  been  vcutcd  and  be- 
lieTed  but  fifty  years  ago,  w6ald  have  prcYented  moch 
trouble  in  evincing  the  contrary;  but  since  'tis  the 
fi^hion  to  be  peremptory,  I  do  assert.  That  both  nitre  and 
sulphur  are  to  be  found  in  all  the  baths  of  Bathe j  and 
thai  dissolved  in^  and  mixed  xsith,  the  body  of  the  tcatersm 
In  order  to  the  proof  of  which  I  shall  take  some  account 
of  the  forementioncd  author's  XVth  Chapter  of  his  tracts 
of  Sal-Nitre,  the  arguments  he  hath  against  it,  and  kis 
opinion  to  the  contrary. 

^^  His  words  therefore,  as  well  as  I  can  translate  them, 
are  these : 

^^  Among  the  most  celebrated  bathes,  we  may  justly 
reckon  those  of  Bathcj  in  which  admirable  waters  a  con- 
tinual Testal  and  sacred  fire  is  maintained,  as  if  things  ot 
a  most  difierent  nature  were  interleagued.  Before  I 
come  to  the  manner  how  these  bathes  receive  their  heat, 
it  will  not  be  improper  if  I  make  some  inquiry  into  the 
contents  of  these  waters. 

<M  t  is  therefore  manifest,  that  the  bathes  of  Batke  are 
impregnated  with  a  certain  salt  of  an  acrid  nature ;  linr  if 
any  sal  alkali,  or  Tolatile  salt  purely  salincd,  be  miiad 
with  these  waters,  a  precipitation  will  ensue,  and  tiie 
waters  will  become  turbid,  and  of  a  milky  nature. 

^'  Moreover,  the  Bathe  waters  powrcd  on  boyling 
milk,  will  coagulate  it,  as  any  other  acid  doth.  i 

'^  Neither  doth  this  acid  salt  seem  to  be  the  only  salt  of 
the  Bathe,  but  is  complicated  with  an  alkali  \  for  if  the 
water  be  evaporated  quite  away,  a  certain  salt  of  a  more 
fixed  nature  will  be  found  in  the  bottom  of  the  vessel| 
which,  on  ihc  powring  of  any  acid  on  it^  will  ferment.  ' 
''  Of  the  <ame  nature  also  are  the  mud  aiid  sand  of 
the  bathe,  which  are  wrought  up  with  the  springs;  for 
any  acid  liquor  being  powred  on  them,  an  ebullition  will 
follow. 

**  There  may  be  also  observvd  in  thcso  waters  a  salt, 
or  rather  a  lioicchalk  kind  of  earth,  sticking  to  the  bot- 
^    torn  of  the  gouts,  or  ))a$.sages^  almost  in  all  places  whcr^ 
the  water  passcth, 
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^<  Prom  what  hath  been  said  may  be  collected^  That  Eariyezamilia* 
th*  batheB  of  Bathe  are  impregnated  with  a  certain  acid  ^^"  °^  ^* 
salhie  salt ;  and  the  salt  of  the  bathe  seems  not  much  un» 
like  tartai*  Titriolated,  or  aluminous  salt. 

^^  The  reason  why  these  salts  destroy  not  oneanother, 
bat  each  of  them  ferments  with  its  contrary  salt,  may  be 
understood  from  what  hath  been  dcliyered  in  the  former 
Chapter;  to  wit,  these  salts  are  so  imperfect,  that  in 
conjnnction  they  cannot  destroy  one  another.  Bat  more 
i>f  these  salts  he^after. 

^^  As  to  nitre  and  sulphur,  with  which  the  Bathes 
haire  hitherto  been  thought  to  participate,  I  suppose  that 
ildthcr  of  them  is  dissolved  in  those  waters. 
'  ^^  That  there  is  no  nitre  in  the  waters  appears  by  this. 
That  the  salts  that  remain  after  the  evaporation  of  the 
Bathe  Water,  put  on  a  coal,  bum  not  as  nitre  doth. 
Although  I  shall  not  deny,  that  those  immature  salts  of 
an  alkali  nature  (which  are  al^o  contained  in  the  sand 
and  mud  of  the  Bathe)  being  exposed  some  time  to  the 
air,  may,  pcrhapi^,  by  its  influence,  be  converted  into 
nitre, 

^'  As  to  sulpKur,  which  hath  been  so  much  reported 
to  be  in  all  bathes,  His  not,  I  believe,  dissolved  in  these 
iraters.     Because, 

<<  If  a  solution  of  alom,  vitriol,  or  any  other  salt, 
whether  acid,  or  fi.\t,  be  mixed  with  the  water  of  the 
Bathe,  sulphur  discovers  not  itself  to  be  precipitated, 
either  by  a  fetid  smell,  or  any  other  sign,  which  notwith- 
standing in  the  solution  of  sulphur  in  the  water  of 
unslack'd  lime,  or  made  into  lixivium,  doth  app^r,  when 
the  sulphur  by  the  eflfosion  of  any  acid  liquor  is  pre- 
cipitated. 

^*  I  am  not  ignorant  that  the  water  of  these  bathes',  if 
telt  of  tartar,  or  a  purely  volatile  salt,  be  cast  into  it,  will 
presently  turn  white,  as  is  declared  before,  which  colour*^ 
proceeds  not  from  sulphur,  but  a  stony,  or  aluminous 
matter  precipitah-d,  not  niuch  unlike  to  what  is  observed 
in  the  water  of  unslack'd  lime,  when  any  fixt  isalt  is 
mixed  therewith ;  in  which,  notwithstanding,  it  is  not  to 
be  supposed  the  sulphur  is  dissolved  ;  for  if  sulphur  be 
boyled  in  water  of  unslack'd  lime,*  the  watt^r  becomes 

S  s  2  white, 
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Earljrextmiaa?  wliite,  not  bj  the  effusion  of  a  fixt  salt,  as  before, 
»Si  wat^     an  add ;  so  that  the  fixt  salts  may  dissolTC  nlpbsr, 
not  precipitate  it.     Wherefore  if  salphur  be  coB'i ' 
in  the  waters  of  the  Bathe  they  would  .be  predpU 
not  by  a  purely  saline,  as  formerly,   but  an  acid  nit, 
the  sulphur  so  precipitated  would  discoTer  itsdf  \ifi 
fetid  smell,  which  it  doth  uot  do. 

^^  To  which  I  add,  that  an  acid  salt,  or  %i 
aluminous,  doth  seem  to  predominate  in  thebatheii 
said,  so  that  they  become  altogether  unfit  to  dissdiei 
salphur. 
'  ^^  Moreover,  if  common  sulphur  be  boy  led  hi 

waters  they  are  never  tinged  with  a  yellow  or  sulphi 
colour,  neither  can  sulphur  by  any  means  be  pi 
tated  from  the  decoction,  as  I  have  often  expeiimentdL 

^^  And  therefore  I  must  admire  the  famous  Willii,| 
his  Treatise  of  the  Heat  of  the  Blood,  should 
that  sulphur  boyled  in  Bathe  Water  may  be 
after  tlie  same  manner,  as  if  boyled  in  water  of  o( 
lime. 

^'  Now  if  sulphur  seems  to  be  dissolved  in  the 
aforesaid,  the  occasion  of  the  mistake,  I  suppose  (o  m 
that  (he  decoction  was  made  in  a  vessel,  in  which  wmH 
fixt  salt  had  been  decocted,  so  that  the  solution  of  4| 
sulphur  may  be  made  by  some  particle  of  a  fixt  salt»  vMI 
which  the  vessel  might  bo  seasoned.  • 

'<  Concerning  the  bathes  of  Bathe,  'tis  the  oonuMi 
opinion  that  silver  dipped  into  them  is  colored  yelli^W)  i 
the  same  manner  as  if  it  were  cast  into  a  solution  of  mL 
phur,  and  henpe  it  is  supposed  that  the  Bathes  baveirii 
phur  ip  ^em ;  but  expefience  evinccth  the  conlsnj; 
for  silver  put  into  the  Bathe  Water  becomes  not  reddiih| 
or  yeno\7,  but  rather  black. 

^^  The  injstake  may  seem  to  arise  from  this,  that  It 
austomary  with  the  Bathe-Guids  to  tinge  and  as  it  wen 
guild  over  pieces,  of  silycr  wjth  the  salino-sulphoro^ 
mud,  or  dung,  such  as  is  often  found  in  houses  of  ofioe 
and  put  them  off  to  strangers,  for  a  little  profit,  ats  if  thq 
"Vferc  coloured  with  the  Bathe- water. 

^^  And  here  tliis  is  to  be  noted,  that  a  kind  of  bitmu 
pous  mpd,  with  a  small  pittance  of  commoo  salphur,  i 

broQgli 
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^^^■b^ghtip  with  the  springi,   which  only  swims  on  the  larlycmamiiia. 
"k?^r^  ir  dse  continues  at  the  bottom,   but  never  is  dis-  tion  of  the 

f  TJ**^  "  *^  ^**®"  themselves.  ^^  ^^''^ 

v^v    *^  Neither  is  sal  annoniack,   as  some  imagine,  to  be 

^  .  Y^^in  these  waters,  for  if  on  the  solution  of  sal  armo- 

Jp  wk,itlt  of  tartar  be  injected,  the  purely  saline  volatile 

.  ^f  >ilt  (of  which  sal  armoniack  in  part  doth  consist)  being 

*y  <t  Ktcrty  from  the  acid  salt^  to  which  it  was  formerly 

^Jf  liited,  win  presently  fly  off  into  the  air,  and  will  quickly 

jp'kdiicorered  by  a  pungent  affecting  the  nostrils,  which 

I    ts  DfTer  obsenred  in  the  Bathe-waters. 

M      *^  Lastly y  as  to  Tilriol,  the  Crosse  and  Hot  Bathe 

■F*<em  to  have  none  at  all;  for  if  galls  are  beaten  and  in* 

^rAlsed  into  these  waters    thoy   neither  turn  purple  nor 

K  black,  which  would  certainly  be,    if  these   Maters   had 

V  titriol  in  them. 

■  ^*  Hic  King's  Bathe  seems  to  have  a  little  vitriol  in  it; 
^  for  if  some  beaten  galls  arc  cast  into  that  water,  it  will 
P  ksf  e  a  light  tincture  of  a  black  purple  colour. 
I  ^^  Tis  also  to  be  noted,  that  a  certain  mineral  of  a 
jl'  aetallsck  nature  ariseth  out  of  the  earth,  with  springs  of 
;-  ihe  Bathe,  which  is  easily  turned  into  vitriol.  For  if  any 
^*  IKid liquor  be  affused  on  the  sand,  (which  breaking  out 
^j^v  with  the  springs,  is  found  in  the  bottom  of  the  Bathe,)  it 
'^  being  corroded  with  an  acid  menstruum,  not  without  a 
remarkable  effervescence,  will  in  part  be  converted  into 
•."  vitriol,  jast  as  it  happens  to  the  filings  of  iron  corroded 
u     with  an  acid  liquor. 

^  For  if  that  sand  of  the  Bathe  corroded  with  an  acid 
liqvor^  be  put  into  the  infusion  of  galls,  the  liquor  ac« 
^wroanatro-purpureous  colour.  Whereas  if  the  infu. 
liOB  of  galls  be  put  on  the  sand  newly  taken  out  of  tho 
bathe,  and  not  corroded  with  an  acid  liquor^  it  will,  by 
r*  no  means,  beof  a  purple  colour;  an  apparent  sign,  that 
Ike  metal  lick  sand  of  the  Bathe,  unless  corroded  \f  itli  an 
acid  menstrnum,  doth  not  turn  to  vitriol. 

*^  It  is  further  observable,  that  the  sand  of  the  bathe 
J^cptsome  time,  and  exposed  to  the  open  air,  will  of  its 
own  accord  be  converted  into  vitriol ;  for  if  that  sand 
b«  mixed  with  the  infusion  of  galls,  the  water  will  contract 
an  atro-pnrpureous  appearance. 

^'  Moreover, 
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Earlreuxnina-  ^'  MoreoTer,  if  it  be  laid  on  the  tongae^  it  Iisilr  a  per« 
lion  of  the  feet  Yitriolick  taste  ;  and  no  wonder,  for  the  nitro-4Msre* 
Sata  waters,  ous  spirit,  after  some  time,  c>oseth  with  the  metallick 
mineral,  and  salino-salphureous  marchasite,  of  %hich 
Titriol  useth  to  be  made,  mixed  in  the  sand,  and  canseth  it 
to  ferment,  and  at  last,  as  was  shewed  before,  coBTerts  it 
into  vitriol." 

Shonld  the  above  extract  prove  interestiag  or  amiiBiiig 
to  }roar#cieatific  readers,  I  shall  be  much  gratified. 

I  am. 
With  much  respect. 
Sir, 
Your  most  obedient  serrtnt, 

W.  R.  CLANNT* 
Durham y  1 5th  Nov,  1809. 


IX. 

The  Improvement   of  Bo^^y  Land  by  Irrigatwfty    tu 
i^wried  into  Effect.    Bif  Mr.  William  Smith*. 

Sir, 

Improvement  -^^AVING  paid  very  considerable  attention  to  im- 
ofbo^  lands  pro vem cuts  of  ] and  by  irrigation,  and  applied  the  water 
l>y  irrigation,  j^^  ^  mannor  which  I  believe  to  be  new  and  advantageous  ^ 
I  bog  leave  to  submit  my  account  thereof  to  the  Society 
of  Arts,  &c.  Upon  this  plan,  the  rushes  and  noxious 
parts  are  destroyed,  the  land  is  rendered  iirm,  and  graSse» 
of  good  quality  spring  naturally.  Even  ferruginous  wa« 
ters  will  have  a  good  effect  tlius  used. 

I  am.  Sir, 

Your  obedient  servant, 

William  Smitu. 
Jfitckingham'Sirccty 

Oct.  31,  1804. 
To  CiiAULES  Taylor,  Esq.    ^ 

•  Soc.  of  Arts,  Vol.  XXIII.    The  silver  medal  was  awarded  for 

chiii  communication. 
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■ 

Mode  of  improving  Boggy  Land. 

The  whole  surface  of  the  boggy  ground  was  pared  ^^  bo^^^UnS! 
with  a  breast-plough,  and  the  peaty  matter  thrown  to-  by  irri^auon. 
gether  in  ridges,  like  common  high-ploughed  land,  with 
a  ridge,  like  a  head-ridge,  at  one  end  of  each  set  of  ridges. 
Each  ridge  has  a  cut  or  chann^^l  for  water  on  the  top,  and 
a  drain  in  the  furrow  or  hollow  between  it  and  the  next 
ridge.  The  head-ridge  has  a  larger  channel  for  water  on 
its  top,  which  supplies  all  the  other  ridges  with  water,  and  * 

this  main  ridge  is  itself  supplied  by  its  connexion  with 
a  larger  channel  or  feeder,  which  first  conveys  the  water 
ont  of  the  common  brook-course  into  the  meadow. 

The  furrow  between  each  head-ridge  and  the  ends  of 
the  beds  has  a  larger  drain,  into  which  all  the  channels  of 
grains  in  the  furrows  discharge  their  water,  and  which  is, 
by  this  main  drain  carried  into  the  brook-course  again. 
Thns  the  water  is  diverted  out  of  its  usual  channel,  only 
to  float  over  the  surface  of  the  land,  and  run  into  that 
d^anncl  again  lower  down. 

To  get  the  water  high  enough  to  swim  over  the  surface 
of  any  piece  of  ground,  it  is  generally  necessary  to  mak^ 
a  dam  in  the  original  channel,  to  pen  up  the  water  till  it 
rises  to  the  surlacc,  or  near  it,  anc}  convey  it  along  a  chan^ 
nel  which  shall  have  less  fall  than  the  brook,  until  it  can 
be  got  out  upon  the  surface.  The  length  of  such  conduit 
or  drain  must  therefore  depend  upon  the  fall  in  the  lands 
which  lie  parallel  to  the  original  channel  of  the  water ; 
and  the  qnantify  of  land  that  can  be  covered  with  water, 
depends  upon  the  distance  between  the  proposed  new 
channel  and  the  old  ones. 

And,  to  perform  this  business  in  the  most  methodical 
manner,  it  is  necessary  to  new  model  the  surface,  other* 
wisethe  water  (which  will  always  find  its  level)  would  lie 
too  deep,  or  move  too  slowly  over  the  low  places  in  the 
ground,  and  thereby  injure  the  grasses  by  a  redundancy 
of  water,  while  all  the  higher  parts  of  the  ground  would 
appear  like  little  islands  above  the  surface  of  the  water  ; 
^nd  consequently  receive  no  beneiit  from  such  an  imper- 
fect-systeni  of  irrigation.  . 

Where  these  inequalities  of  surface  are  large  and  nume- 

rou4^ 
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Improvement  roas,  it  will  be  attended  with  much  more  expense  to  ^ 
of  bo^  lands,  g^^ij  jj^^^^  marks  into  a  regular  form  for  floating,  on 

count  of  the  great  expense  of  wheeling  the  earth  from 
hills  to  the  hollows.  In  these  cases,  it  is  neccssarj 
order  to  aToid  expense)  to  adopt  am  irregular  metlifld 
floating:  by  taking  advantage  of  such  irregolaritfai 
surface,  a  meadow  may  often  be  floated  at  a  quarto 
the  expense  required  to  put  it  into  a  regular  fomr, 
this  method  is  found  to  answer  the  purpose  very  wcO, 
Ihe  works  are  properly  laid  out,  with  the  spirit 
When  the  fall  of  water  is  ascertained,  the  form  of 
ground  is  the  next  thing  to  be  attended  to  ;  if  there 
no  natural  declivities  in  the  surface,  down  which  the  waif 
may  run  from  the  overflowings  of  a  cut  on  the  toauril 
into  a  drain  in  the  hollows,  so  that  the  water  may  kol 
constantly  running  down  such  slopes  by  a  regular  cti 
rent,  which  prevents  a  diminution  on  the  ridges  aal  il 
quick  discharge  in  the  lower  drain ;  to  avoid  an  acmiB 
lation  in  the  furrows,  it  must  be  made  with  good  slofl 
and  plenty  of  drains ;  these,  with  a  constant  supply  i 
water  in  the  winter,  are  the  most  essential  parts  of  a  niH 
Aeadow.  The  water  must  be  constantly  kept'  niofl^ 
over  the  surface,  and  the  practice  proves,  that  %^here  A 
Water  moves  the  quickest,  there  is  always  the  oNl 
grass. 

And,  as  the  water  must  be  constantly  running  off  Ai 
land,  it  follows  that  it  must  be  constantly  running  oB|  II 
keep  every  part  of  the  surface  properly  supplied;  mI 
this  requires  a  much  greater  quantity  of  water  thai  I 
commonly  imagined  by  those,  who  are  wholly  nnaa 
quaintcd  with  the  practice  of  irrigation.  In  fact,  efoj 
good  water-meadow  should  be  formed  so  that  it  may  bi 
said  to  be  nothing  but  a  wide  extended  channel  for  tlM 
water,  no  part  of  which  should  be  too  deep  to  prevMl 
the  points  of  the  grass  from  appearing  above  its  saitinej 
consequently  the  water  cannot  be  seen  when  the  gm 
begins  to  grow.  Yet  it  will  still  find  its  way  between  tk 
shoots,  and  nourish  the  grass  without  bearing  it  down,  m 
excluding  it  from  the  benefit  of  the  air  and  sun :  this  is  a 
state,  in  which  the  grasses  of  a  water-meadow  incrMM 
very  rapidly;  in  this  state,  no  water  can  be  seen  b  an] 

par 


WATX&  MEADOWS*  50$ 

part  of  ameadow,  bat  in  the  cuts  which  briag  it  on  and   improTemcnc 
drains  that  take  it  off;  the  motion  down  the  slopes  is  only  of  bo^gy  land*, 
perceptible  where  it  runs  off  the  upper  cut  and  in  the   y*'"8*'wn. 
lower  drain  ;  in  the  still  more  perfect  parts,  when  the- 
grass  has  got  a  considerable  shoot,  eten  this  part  of  its 
motion  is  not  perceptible ;  and  a  well-regulated  meadow^ 
in  the  spring,  cannot  be  known  to  be  in  a  state  of  irriga- 
tion without  walking  into  it.     The  water  running  among 
its  shoots,  soon  becomes  perceptible  to  the  foot  which 
prorei  that  there  is  no  inconsiderable  quantity  running 
down  the  slopes,  though  its  motion  upon  that  part  can* 
not  be  seen. 

It  is  therefore  one  of  the  fundamental  principles  of  ir. 
rigation,  to  keep  the  water  moYing,  and  that  in  such  well 
regulated  quantities  as  shall  neither  be  too  great  nor  too 
little ;  for  both  of  the  extremes  are  alike  unfriendly  to 
▼egetation ;  but  I  belicTe  there  is  much  more  mischief 
done  to  a  water-meadow  by  giving  it  too  little,  than  too 
much  water,  and  the  greater  the  supply  the  less  nicety 
is  required  in  the  adjustment,  if  the  meadow  is  so  laid 
out  as  to  prevent  its  accumulation  in  any  part  thereof. 
But  where  the  quantity  of  water  is  small,  it  is  necessar^ 
to  be  Tcry  nice  in  the  distribution  of  it,  in  order  to  re- 
cei?e  the  full  benefit  of  the  stream  upon  as  much  land  as 
it  is  capable  of  floating. 

Here  again  we  must  not  run  into  extremes,  and  try  to 
get  the  water  over  too  much  land  at  a  time,  and  thereby 
prevent  the  grass  from  receiving  the  full  benefit  of  a  quan- 
tity of  water  which  is  capable  of  giving  it  a  good  soaking: 
what  that  quantity  is,  will  be  best  determined  by  prac- 
tice, for  some  ground  requires  much  more  water  than 
others. 

In  case  of  ashort  supply  of  water,  which  is  extended  to 
the  improvement  of  as  much  land  as  it  is  capable  of  cover-. 
ing,  according  to  the  best  principles  of  irrigation,  it  will 
be  better  to  unite  all  the  water  upon  such  a  portion  of 
the  work  as  practice  shall  prove  it  capable  of  covering 
well,  and  to  let  that  part  have  the  full  benefit  of  the  water 
as  long  at  a  time  as  is  necessary  to  give  a  good  soaking, 
or  as  long  as  it  may  be  kept  off  the  other  parts  without 
ifijury. 

Vol.  XV.— Dec,  1806,  T  t  In 
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ImprovemcDt  In  some  meadows,  afler  they  ha^e  had  a  complete  8oak« 
of bo^  lands,  iQg^  which  has  saturated  the  soil,  and  the  grass  has 
^     *^  thickened  opon  the  surface,  vegetation  will  not  be  retard* 

ed  for  sometime  for  want  of  water,  -and  those  parts  which 
were  forced  the  most  in  the  autumn,  will  require  the 
least  in  the  spring.  It  will  therefore  be  always  adrisable 
on  account  of  the  water  and  a  succession  of  grass,  to  get 
some  part  of  the  water-meadow  as  forward  as  possible  in 
the  autumn,  that  that  part  may  bo  dried  and  fed  the  fint 
in  the  spring,  while  all  the  water  is  employed  in  forcing 
on  those  other  parts  of  the  meadow  which  were  neglected 
In  the  autumn. 

By  a  prudent  management  of  the  water  in  uniting  its 
Tegetative  powers  upon  those  pieces  of  meadow  which 
are  disposed  to  produce  the  earliest  ycgetation  in  the 
spring,  and  so  on  in  succession,  from  the  earliest  to  the 
latest  pieces  of  ground,  or  those  which  can  be  made  so ; 
a  regular  succession  of  grasses  might  be  obtained,  whioh 
would  be  much  better  than  trying  to  get  the  whole  alike, 
,  especially,  if  the  quantity  in  one  person's  possession  be 
Tcry  considerable,  and  his  quantity  of  water  likely  to  fail 
#or  barely  to  suffice  for  the  purpose. 

This  method  of  using  the  water  in  succession  upon  por« 
tions  of  the  meadow,  wliich  practice  shall  prove  it  cap^ 
blc  of  covering  at  one  time,  will  be  applicable  to  most 
meadows  ;  for  there  are  few,  that  are  well  formed,  that 
have  too  much  water,  especially  in  the  winter,  or  where 
there  are  any  mills  or  navigations  ;  1  have  generally  ol^ 
served  that  the  best  meadows  upon  the  large  streams,  are 
those  which  have  the  most  water  and  the  best  falls. 


Recount  of  (he  Nine  Acres  of  Water  Meadow ^  on  Pris^ 
ley  Farm  near  Fletxsicky  IVestqning^  and  Tingrith  in 
Jiedford^hire*. 

As  the  quantity  of  water  is  sometimes  insufiicicnt  tQ 
float  the  whole  of  this  meadow  at  once,  it  has  been  con- 


♦  A  map  of  this  meadow,  but  without  any  account  of  the 
^hod  of  fonning  it,  may  be  scea  in  the  Communicationji  of 
Board  of  Agriculture,  Vol.  IV.  page  341. 

trifci 
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bo  bediTidcd  into  three  parts,  by  means  of  two    improvement 
itdies  within  the  meadow.     Each  of  these  princi-  of  bo^landf, 
isjons  may  again  be  divided  into  still  smaller  parts,    y  imgauomi 
ing  a  common  hatch  or  board  made  to  the  shape 
rof  the  main  feeders,  which  will  stop  the  water 
oy  part,  and  force  so  much  the  more  upon  that 
(intended  to  be  floated.     These  contrivances  ara 
icessary  on  account  of  the  great  scarcity  of  water, 
)  for  the  purpose  of  employing  all  the  water  upon 

part  of  the  meadow,  while  the  grass  is  feeding  off 
r ;  and  (if  the  levels  will  admit  of  it)  something 

ought  to  be  done  in  every  good  water-meadow^ 
iot  merely  the  elevated  or  high-ridged  form  of  the 
which  constitutes  a  good  water-meadow,  but  such 
ilion  of  the  parts  as  is  best  calculated  for  the  ge-* 
rposes  to  which  the  laud,  the  water,  or  its  pro« 
%j  be  most  advantageout^ly  applied.  The  three 
this  meadow  are  upon  two  ditfcrent  levels,  so 

drawing  of  either  of  the  hatches  before  men- 
ays  all  the  high  part  dry,  and  puts  either  the 
r  the  South  part  of  the  lower  level  afloat  at  the 
e.  By  keeping  down  one  of  those  hatches  and 
the  other,  all  the  water  may  be  turned  either 
t  North  or  the  South  part  of  the  low  level,  as  oc- 
ty  require ;  or  if  both  the  hatches  be  shut  down, 
le  of  the  water  may  be  used  upon  the  high  level, 
rst  sets  of  beds. 

«  is  more  water  than  is  sufiicient  to  float  either 
*ce  parts  separately,  either  of  the  two  regulating 
nay  be  fixed  at  such  a  height  as  to  use  the  remain- 
le  upper  level ;  or  the  high  level  of  the  meadow 
lade  to  receive  its  full  quantity  of  water,  and  an 
tw  ieft  under  one  or  both*of  the  hatches,  so  as  to 
s  the  remainder  of  the  water  on  either  of  the 
the  lower  level,  wherever  it  may  be  wanting ;  or 
5  of  the  water  may  be  used  upon  one  of  the 
ds,  by  adjusting  the  hatch  so  that  that  part 
e  sufficient  water,  and  drawing  up  the  other  high 
o  discharge  the  surphis  ;  or,  if  one  part  is  float- 
neither  of  the  other  pieces  in  want  of  water,  any 
may  be  turned  down  the  waste  ditch  which  di- 

T  t  2  vides 


S08  WATBE  MElDOWf; 

laproTement  ^>d^  tBe  meadow  from  the  upland,  by  drawing  the  ont* 
f^^H^^^*  B^^c  or  main  hatch,  high  enough  to  discharge  such  surplni 
hrirngiuoa.    ^^ter  under  it. 

The  water  is  capable  of  all  these  Tariations,  but  thera 
will  seldom  be  anj  occasion  for  turning  any  water  to 
waste,  as  it  may  generally  b^  all  employed  upon  the  mea- 
dow or  upon  a  third  of  it.  If  the  other  two  parts  should 
be  in  use,  it  will  be  found  most  advisable  to  feed  only  one 
part  of  such  meadow  at  a  time,  as  the  other  two-thirds 
might  then  be  floating  alternately. 

When  that  third  has  been  fed  off,  the  most  forward  of 
the  other  two  may  then  be  laid  dry  for  feeding,  and  ^e 
ncw.fcd  part  floated  in  its  stead.  By  this  plan  of  feed- 
ing  one-third  at  a  time,  and  keeping  the  other  two-thiidi 
afloat  at  the  same  time,  either  together  or  separately,  ac- 
cording to  the  quantity  of  water,  the  water  will  be  always 
constantly  employed  from  the  first  commencement  of 
floating  to  the  conclusion  of  the  feeding  and  floating  after 
it ;  when  the  whole  may  be  shut  up  together  for  mow* 
ing. 

The  spring  floating  may  be  continued  at  inierrals,  (If 
the  water  be  not  foul)  till  the  grass  has  gained  a  consider- 
able height,  but  it  must  only  be  put  on  for  a  day  or  two 
at  a  time  to  cool  the  ground,  and  keep  the  grass  grow- 
ing. This  management,  if  it  be  well  conducted,  will  1m 
of  great  serrice  in  forwarding  the  crop  and  increasing  the 
bulk ;  the  ground  will  also  be  the  cooler  and  better  for  it 
when  the  crop  comes  off,  consequently,  it  will  occasion  the 
after-grass  to  grow  so  much  the  quicker.  No  time 
should  be  lost  in  putting  on  the  water  immediately^  after 
the  hay  has  been  remored  ;  or,  as  soon  as  oncthird  of 
the  meadow  can  be  cleared,  the  water  should  be  Imne- 
diately  put  upon  that  part  till  it  is  pretty  well  soaked,  and 
then  upon  the  other  parts,  in  their  turns,  as  soon  as  they 
are  cleared.  Great  care  should  be  taken  both  in  feeding 
and  taking  off  the  hay,  that  it  be  done  with  a  riew  of 
clearing  that  part  first,  where  the  water  can  be  first  ap. 
plied  to  the  purpose  of  producin<:(  another  crop.  The 
water  should  never  run  to  waste  but  in  the  height  of  sum- 
mer, when  the  grass  may  be  high  enough  to  form  a  thick 
eof  er  to  tho  ground,  and  keep  it  (*o(>l  and  mcMst  cnongli 

for 


for  the  purposes  of  Tegetation  withoat  the  aid  of  water ;    impffOTement 
and  also  at  the  end  of  summer  or  aatamn,  when^  if  the  ^  ^^^fSfT  ^dtj 
meadows  are  fed  with  sheep,  there  may  be  some  danger   ^      '^ 
of  rotting  them  by  using  the  water  at  this  time  of  the 
year.     It  will  appear  to  those  who  are  acquainted  with 
the  management  of  Wiltshire  water-meadows  (by  the  ac« 
count  annexed,  which  I  received  from  his  Grace  the  Duke 
of  Bedford,  and  which  states  the  quantity  of  grass  cut 
and  the  time  of  feeding  the  meadow),  that  the  grass  was 
begun  to  be  fed  ofif  before  it  war  fit ;  imd,  from  the  long 
time  that  the  sheep  were  kept  upon  the  ground  during 
the  months  of  February,  March,  and  April,  there  was 
ranch  of  the  water  wasted,  which  should  hare  hourly  been 
employed  at  that  most  prolific  season.  Experience  proTes, 
that  there  is  no  danger  of  getting  the  grasses  too  strong 
upon  the  ground  at  this  early   season,   and  that  crops 
which  are  six  or  se?en  inches  high,  and  apparently  too 
coarse  and  high  for  a  bullock  to  feed,  are  eaten  with  the 
most  eagerness  by  sheep  in  the  spring ;  and  those  parts 
where  the  grass  is  the  thickest  and  most  luxurhint,  are 
always  fied  the  closest,  and  sought  after  with  the  greatest 
aridity.     This  being  contrary   to  the  common  habits  of 
all  animals  which  grace  upon  dry  pastures,  where  they 
giTe  a  decided  preference  to  short  and  sweet  herbage,  may 
lead  many  persons  to  think  that  the  grass  of  a  water  mea» 
dow  may  be  too  high  and  luxuriant  for  sheep ;  but  expe* 
riehce  has  prorcd,  that  such  long  grass  is  neither  unfriend* 
ly  nor  unsaroury  to  them ;  and  we  know,  that  the  grass 
always  grows  the  fastest  when  it  has  gained  considerable 
height  and  strength.     It  will  also  thicken  at  the  bottom, 
and  the  roots  will  get  much  stronger  hold  in  the  ground, 
and  consequently  will  not  be  subject  to  feel  the  want  of 
waterso  soon  during  the  time  of  feeding,  and  be  able  to 
make  a  much  stronger  shoot  as  soon  as  it  is  shut  up  again, 
and  the  water  restored  to  it     The  greatest  crop  will  also 
be  ef  the  best  quality  both  in  grass  and  hay,  and  will 
always  be  fed  much  closer  and  er ener  than  in  those  places 
where  the    floating  has  been  any  ways  deficient.     The 
drowner,  as  he  is  generally  called,  or  the  man  who  has  the 
tuperin tendance  of  water-meadows,  should  therefore  en- 
deavour to  make  every  part  of  the  crop  as  uniform  as 

possible ; 
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Improvement    possible ;  for  no*  meadow  can  be  said  to  be  complefe  li 
of  bogp^  lands,  that  is  accomplished,  and  a  good  eye  may  easily  di 
the  management  of  a  meadow  by  the  crop  upon  the  g 
whether  it  be  in  the  spring,  summer ^  or  autumn :  for, 
the  grass  appear  patchy,  or  of  different  sorts  andcolomi^^ 
there  can  be  no  doubt  but  that  the  water  has  been 
ly  applied.     The  d  i  fferent  shades  of  the  ground  after  c1oi»- 
feeding  and  mowing,  will  also  show  the  parts  which  ham  ! 
had  the  most  water,  and  whore  it  has  been  deficient. 

Workmen  who  have  been  accustomed  to  the  mowi^ 
such  crops,  can  also  tcU  all  those  parts  by  the  diffrrnifc 
cut  of  the  grass.  Much  of  the  perfection  of  a  water.  ] 
meadow  also  depends  upon  the  care  and  pride  which  tht 
drowner  takes  in  doing  his  work  well.  It  would  then* 
fore  be  very  advisable  not  to  change  those  men  too  oftei, 
but  to  keep  the  water-meadow  constantly  under  the  can 
of  the  same  workman,  so  long  as  he  manages  it  well ;  ui 
no  one  should  ever  alter  the  water  but  him  who  has  ik 
constant  care  of  attending  it.  Water-meadows  will  ae- 
Ter  be  brought  to  perfection  in  any  country,  till  ths 
proprietors  and  managers  of  them  shall  take  a  pride  ia 
doing  them  well,  and  strive  to  rival  each  other  in  exoeU  . 
lence.  Land-owners  and  agricultural  societies  should 
therefore  offer  premiums  for  the  greatest  produce  tint 
can  be  obtained  from  a  given  quantity  of  water-meadoW| 
and  a  smaller  premium  to  the  drowner  or  managing  nuu. 
This  would  excite  emulation,  and  create  a  conTersadoa 
and  rival  spirit  of  industry,  and  attention  to  a  pursuit 
which  many  might  not  otherwise  have  thought  about ;,ii 

I 

the  crops  of  water-meadows  are  much  more  at  the  con- 
maud  of  the  farmer,  and  less  subject  to  blight,  drooghl, 
or  uncertainty  of  season,  than  any  other  crop  which  U 
cultivates ;  this  would  be  a  fair  subject  of  competition  in 
the  skill  of  the/iianagcrs,  and  the  premium  should  not  be 
determined  by  the  produce  of  a  single  crop,  but  by  the 
aggregate  produce  of  the  whole  year,  taken  in  spring- 
feed,  hay,  and  autumn-feed. 


Account 
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delivered  to  Mr.  Smithy  by  order  of  his  Grace  the  Improvement 
Ihke  of  Bedford^  of  the  produce  of  nine  acres  from  ^^^l^^' 
'■'•  FriMietf  fVatcr^McadozCy  n^ade  out  of  a  Bog, 

jllOSb  March  19. — Stocked  it  with   12  score  of  sheep, 
i'  kept  them  three  weeks. 

Sfprii  16i^— -Shat  it  up  for  hay. 
ue  23.<— Cut  the  first  crop  of  hay,  supposed  to  be  aboTt 

two  tons  per  acre, 
iigast  20.— -Cut  the  second  crop,  supposed  to  be  ont 

and  a  half  ton  per  acre. 
Itptembcr  16.— -Stocked  it  with  four  score  of  fat  sheep, 
three  weeks ;  after  that  it  was  pastured  with  lean 
bullocks,  as  long  and  as  often  as  they  could  find 
food. 
1804.  February  27. — Stocke<l  it  with  eight  score  and 

four  lamb-hogs. 
(|irii  28. — They  have  now  been  nine   weeks.     This  is 
more  than  eighteen  sheep   to   an  acre  for  nine 
weeks.     It  had  more  and  better  water  this  last 
winter  than  the  winter  before,  but  from  our  want 
of  grass  upon  the.  farm,  we  have  eaten  it  longer 
than  we  should  have  done. 
Jine21st. — Began  cutting  the  first  crop  of  hay,  which  is 
a  gn-uur  quantity  than  the  year  before,  and  a 
larger  proi>or(ion  of  the  best  grasses. 
K.B.  At  the  VVoburn  sheep-shearing  in  June,  1805, 
tbe  abpf e  meadoiF   was  cfauiincd  by  the  Secretary  of 
tlie  Society,  when  the  quantity  of  the  grasis  upon  it  was 
not  only  found  to  be  great,  but  the  kinds  ot  grass  it 
produced  in  general,  excellent  in  quality,  and  appear** 
^Dg,  otL  comparison,  to  improve  every  year. 


Reference  to  the  annexed  Plan  of  the  fix  Acres  of  Waterm 
Meadow^  on  Prisicj/  Farm. — Plate  VIII. 

I.  Thi^  main  hatch,  which,  when  closed,  occasions 
tfce  water  that  is  to  irrigate  the  meadow,  to  flow  into  the 
feeder  which  fills  the  highest  cuts,  made  upon  the  first 

eight 
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Improvement  eight  ridges,  from  which  cuts  it  gently  glides  down  tha 
of  bo^ lands,  slopes  into  the  eight  drains,  which  unite  and  dischaip 
^      "^      '    thcmselfcs  under  the  arch  at  b. 

%     The  second- hatch,  which  regulates  the  water 
the  ten  ridges  in  the  second  division  of  the  meadow. 

3.     The  third  hatch,  which  regulates  the  water  for 
five  ridges  in  the  third  or  lowest  division  of  the  meadowj 
from  whence  it  falls  into  the  old  course  of  the  brook*. 


X. 

On  (he  Use  and  Abuse  of  Popular  Sports  and  Exerdses^ 
refembling  those    of  the  Greeks  and  Romans^  at  ^ 
National  Object,     B^  Samuel   Argent  fiARDSLCTi 
M.D.    From  the  Memoirs  of  the  Manchester  Socidjf^* 
Vol.  I. 

(Concluded  from  p.  %%l.) 

B""-^^g      Although  persons  of  rank  and  odueation,  at  tbe 
^°°  present  period,  have  abandoned  bear  and  ball  baitiiig  to 

the  lowest  and  most  despicable  part  of  the  populue; 
and  even  among  them  these  sports  are  much  leas  (ireqont 
than  formerly ;  yet  the  practice  meets  with  connteDance 
rn  some  parts  of  the  kingdom,  and  has  been  svpportedBOt 
1on£r  since,  in  one  of  the  first  assemblies  of  this  aaCkM| 
extollod  by  mm  of  rank  and  abilities,  aa  enconm^hf 
harmless  amusement,  manly  spirit,  and  contempt  ^ 
dan*xer. 

These  opinions  appear  to  be  so  mnch  at  ti 
the  present  enlightened,  liberal,   and  humane  Mti 
society,  <hat  to  hear  they  have  been  defended  bf 
arguments   and  with  persevering  ardor,  is  snfficiat 
excite  both  n'gret  and  astonishment.     Cruelty-  u 
shape  is  unjustifiable;  but  wanton  deliberate 
is  diiihonourable  to  our  nature,  and  contrary  to  Che 
ciples  of  natural  religion,  honour,  justice,  uid  hvoaaltKi 

*  A  certificite,  in  terms  of  high  approbations  Vai  |jbfa  bj^ 
Mr.  Farev,  of  Crown  Street,  Wcitminttcr. 

or 
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* 

Of  an  the  cruel  sports,  bulUbaiting,  as  generally  prao  «  on  account 
tised,  is,  perhaps,  the  least  defensible.  It  is  not  only  a  of  U«cnc»saxMi 
cruel,  but  a  foolish  and  detestable  dijersion.  That  the  ^^"  ^* 
speetacle  of  two  animals  endowed  with  courage,  strength 
and  activity,  exerting  their  antipathies  to  each  others 
destruction,  upon  fair  and  eqoal  terms,  should  excite  our 
curiosity  and  animate  our  feelings,  is  rcconcileable  to  the 
constitution  and  nature  of  man ;  but  that  any  human 
being  should  delight  in  beholding  a  noble  and  useful  ani- 
mal tied  to  a  stake,  and  deprived  in  a  great  measure  of 
the  means  of  offence  and  defence,  and  then  worried  and 
tormented  by  dogs  and  men,  is  a  sport  so  insipid,  so  un- 
sportsman-likc*,  and  so  cruel,  as  to  excite  wonder  as 
well  as  detestation.  But  the  advocates  of  these  and 
similar  cruel  diversions,  exclaim  in  a  tone  of  triumphant 
interrogation—^'^  Do  not  these  sports  inspire  manly 
courage  and  contempt  of  danger?"-— Certainly  not. 
They  are  only  calculated  to  generate  cruelty  and  a  thirst 
for  blood.  They  may,  indeed,  inspire  ferocity  and  in- 
sensibility to  danger,  but  they  are  unfit  to  impart  genuine 
and  manly  fortitude. 

The  Romans  indulged,  as  before  remarked,  in  these  ^^^  Romans 
savage  diversions  to  a  greater  extent  than  any  other  nation  did  not  derive 
of  antiquity  ^  yet  they  did  not  excel   the  Greeks,  nor  t^^^rucT™ 

sports. 

•  Throwing  at  cocks  is  another  specimen  of  unmeaning  brutality  Cock-fiehting. 
confined  solely  to  our  own  country.     After  being  familiarized  to 
the  barbarous  destruction  of  this  courageous  bird  in  the  cock-pir, 
it  was  only  advancing  one  step  further  in  the  progress  of  cruelly,  to 
fasten  this  most  gallant  animal  to  a  stake,  in  order  to  murder  him 
piece-meal.     This  detestable  b.irbarity  has  declined  as  our  manners 
have  become  more  polished  and  .humane;  but  the  strong  hand  of 
the  law  was  obliged  to  inte^ere  in  many  places  to  hapten  its  aboli- 
tion.    The  cruel  treatment  of  the  animal  race  might  well  lead  an 
iogexuous  foreigner  f   to  remark,    when  describing  our  popular 
diversion,  as  follows:  "  I'he  women  of  Rome  beheld  barbarities 
and  murders   in   cold  blood;  but  the  boxing-matches—- the   bull- 
baitings,  cock-fightings,  and  the  numerous  attendance  o:  both  sexes 
at  public  executions,  indicate  that  there  is  ^t  least  a  remn.iiit   of 
H.oman  mai^ncrs,  and  the  taste  of  those  times,  left  in  England  ** 

f  Wenderborn,  on  the  character  and  manners  of  the  people  of 
Great  Britain. 

Vox.,  XV,— Dec.  1806,  U  u  havt 


314  ^^  tPOETS  AlTD   BXIRCI8E8. 

haire  Mrpaseed  the  moderns,  in  the  display  of  nilitaiy 
Urdour  and  true  courage. 

It  is  a  superficial  and  anphilosophical  Tiew  of  the  Mib« 
ject,  to  consider  the  barbarous  sports  of  Rome  contrU 
bating  to  the  establishment  of  her  power  and  militaff 
fame.     These  spectacles  nejcr  became  common  till  after 
Hannibal's  defeat  ;  and  that  the  Romans,  sabse<|nent  to 
this  period  improved  in  valour  and  hardihood,  is  not  re- 
corded in  the  pages  of  their  history.     But  may  we  not, 
with  just  pride,  appeal  to  facts  furnished  by  our  own  tfgtf 
and  country  ?     Has  the  valour,  enterprise,  or  intr^idlff 
of  British  soldiers  and  sailors  shone  less   conspicnom, 
since  the  period  that  bulUbaiting  and  other  barbarons 
sports  have  declined,  throughout  most  parts  of  the -king- 
dom  ?     The  answer  is  recorded  in  the  history  of  oar  late 
naval  and  military  transactions. 
Nor  arc  Spam       The  conduct  of  the  Spaniards  and  Portugneze,  wlleft 
exalted  foi^       contrasted  with  that  of  our  own  countrymen,  is  astrik* 
their  bull-        ing  proof    of    the  incompetency  of  savage   and   cruel 
pgnts.  amusaments  to  create  a  courageous  and  warlike  dispo* 

sition.  BulUfights  still  constitute  the  only  active  po|Milaf 
amusement  of  the  two  countries.  If  these  bloody  Sports 
were  capable  of  inspiring  active  courage  and  manly  for* 
titude,  how  are  we  to  accoupt  for  the  acknowledged 
degeneracy,  of  the  people  of  Spain  and  Portugal  in  these 
warlike  qualities  ? 
Arguments  The  advocates  for  bull-baiting  and  similar  sports,  have 

with  regard  to  recourse  to  another  argument,  or  rather  assertion,  which 
the  influence  they  urge  with  great  confidence :  '^  Cruel  sports,**  they 
pf  it9  sports,  contend,  '^  do  not  necessarily  generate  cruelty  in  a 
people."  *^  The  English,  (say  they^  who  are  fond  of 
these  diversions,  are,  at  the  same  time,  less  ferocions,  and- 
indeed  hold  the  shedding  of  human  blood  more  in  ab-* 
horrcnce  than  any  other  nation  on  the  face  of  the  globe." 
Granted  that  we  really  deserve  this  honourable  distinct 
tion — Does  it  follow  that  human  nature  is  ditferentiy 
constituted  in  England  to  what  it  is  in  other  parts  of  the 
world  ?  Can  it  be  ne<;c8sary  to  prove,  that  habits  of  in- 
difference to  human  suffering  are  acquired  by  repeated 
acts  or  cruelty  to  brutes  ;  and  that  the  sympathy  of  onr 
natures  must  be  blunted  in  proportion  to  our  familiarity 

iriUi 
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If  i(Ji  scenes  of  onucccssary  and  wanton  barbarky  ?  Tkese.  Arguments 
are  almost  Self-evident  suppositions;  at  least  tkiey  ^"^ S|t Jn^and *** 
Mich  itAdactions  from  daily  and  repeated  experience,  as.  the  influence 
to  pass  current  for  intuitiye  truths.     But  if  we  admit  that  °^  *^  iportt. 
the  English  are  more  addicted  to  cruel  sports,  and  yet 
hold  human  life  more  sacred  than  the   people   of  other 
countries,  it  by  no  means  follows,  that  such  sports  haie 
not  a  tendency  to  create  a  disposition  to  cruelty.     How 
then  are  w«  to  reconcile  this  apparent  contradiction? 
The  paradox,  if  there  really  be  any,  is  not  difficult  oi 
solntion. 

The  life  of  man  is  always  most  respected,  where  it  is 
of  most  consequence.  For,  in  a  country  like  Britain, 
where  the  whole  body  of  the  people  enjoy  political  and 
cifil  rights,  their  own  importance,  and  that  of  their  feU 
low.citizens  will  be  felt  and  esteemed ;  and  where  just 
and  equal  laws  protect  the  life  and  property  of  the 
meanest  of  the  people^  and  consequeatly  private  injuries 
can  be  redressed  by  an  appeal  to  the  tribunals  of  justice, 
man  will  be  less  disposed  to  be  the  avenger  of  his  own 
wrongs.  Besides,  ignorance  is  commonly  the  parent  of 
cruelty.  Now  it  may  be  safely  asserted,  that  the  know- 
ledge of  man's  duties  both  towards  his  neighbour  and  his 
Creator,  are  better  understood  and  more  widely  diffused 
amongst  the  mass  of  the  people  in  this  kingdom,  than  in 
those  otherwise  civtlized  countries,  where  a  thirst  for  the 
blood  of  their  fellow-creatures  seems  chiefly  to  preyail. 
These  eminent  moral  and  political  advantages  are  the 
powerful  counteracting  causes  of  that  spirit  of  barbarism 
which  cruel  diversions  are  calculated  to  excite.  If  it  be 
desirable  then  to  efface  the  harsh  lineaments  of  mde»e6S^ 
and  a  want  of  feeling  nearly  allied  to  brutality,  which 
still  mar  the  otherwise  fair  visage  of  the  national  charac- 
ter, let  all  barbarous  diversions  be  entirely  abolished  ; 
but  especially  let  the  sport  of  bull-baiting  be  the  fmt 
offering  to  be  sacrificed  at  the  shrines  of  humanity  and 
justice!  <^  A.  diversion,"  to  speak  of  it  in  the  language 
of  a  justly  celebrated  orator*,  ^^  whidimay  be  chamCfr 


*  Sheridan.    ParlUmentary  Debates  on  the  abolitioo  of  Bull* 
haitiog)  &e. 
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terised  as  inhuman,  cruel,  disgraceful,  and  beastly,  and 
which  can  excite  nothing  but  brutalitj,  ferociousness  and 
cowardice;  for,  its  direct  tendency  is  to  debase  tha 
mind^  deaden  the  feelings,  and  extiuguish  erery  spark  of 
benevolence.'' 

II.    The  amusements  which  depend  on  bodily  exercises 
and  personal  contests. 
On  the  art  of      It  is  not  compatible  with  the  limits  of  this  essay  to 
boimg.  notice  the  variety  of  bodily  exercises  and  active  sports  to 

which  the  people  of  England  are  generally  addicted. 
But  there  is  one  kind  of  personal  contest,  to  the  con- 
sideration of  which   the  remaining  part  of  these  remarks 
will  be  chiefly  devoted^  as  it  has  been  the  source  of  ob« 
loquy  and  reprobation  among  foreigners,  to  the  national 
character.     The  public  exhibition  of  boxing,    and  the 
practice  of  the  same  art  in  deciding  private  and  personal 
quarrels,  are  here  alluded  to. 
Whether  pu-        The  exhibition  of  pugilism  on  a  public  stage,  is  most 
gilism  be  com-  probably  a  relic  of  one  species  of  the  Roman  gymnastic 
This  mode  of  venal  stage-fighting  is  a  barbarous  prostitn* 
tion  of  a  manly  and  useful  art,  whether  considered  as  ta 
exercise  calculated  to  inspire  fortitude  and  intrepidity,  or 
to  afford  efficacious  means  of  defence  against  personal 
insult  and  violence.     But  when  considered  merely  In  the 
light  of  yielding  gratiiicatiou  as   a  public  spectacle,  or 
of  furnishing  an  opportunity  for  gambling  speculations^ 
It  18  lets  dan-*  \t  fg  then  viewed  in  all  its  naked  deformity— Yet,  is  not 
mo«t^ther^      tlic  art  of  boxiug,  by  which  instantaneous  insult  may  be 
means  of  sud-  avenged,  or  personal  injury  averted,  less  dangerous  than 
den  combat,      ^^y  other  practice  adopted  by  the  inhabitants  of  the  con. 
\  tineftt  on  similar  occasions  and    for  similar   purposes  ? 

The  question  is  an  important  one;  and  the   foUoi^ing 
j&cts  and  observations  may  servo,  perhaps,   to  a|M>logixe 
for,  if  they  cannot  justify,  a  custom  so  interwoven  with 
onr.national  manners  and  character. 
If  man  cannot      So  long  as  roan  is  subject  to   the  imperfection  of  Ms 
from^somc^V^-  nature^  he  must  be  compelled  to  acquire  the  .art  of  self- 
peal  to  vio-      dtffence,  as  well  as  that  of  annoyance  to  others.     Our 
leace,  then—   experience  of  his  conduct  and  character,    teaches  us  the 
impossibility  of  extinguishing  the  pa^isions  of  pride  and 
resentment,  which,  although  they  frequently  involve  him 

in 
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misery,  are  still  the  sources  of  some  of  his  noblest  qna- 

I  Kties  and  attributes.     As  some  portion  of  evil  ^ill  attach 

h  to  the  best  and  wisest  system  of  moral  or  civil  restraint ; 

tiuU  policy  is,  perhaps,  the  wisest,  which  legislates  for 

nan  as  he  is,  not  altogether  as  he  ought  to  be.     Sufier  the 

71  pusions   to   reign    unconlrouled,  and  you  disiiolvc  the 

bonds  of  society;  stifle  the  active  energies  of  a  resolute 

iodependent  spirit,  and    you  degrade   the   man  into  a 

(  passiTe  slave.     The  feeling  of  rosenlment  for  unprovoked 

injury  and  insult  is  a  salutary,  if  not  instinctive  provision 

«f  oar  common   nature.     It  may  be  asked^*^^  h  man 

tkentobe  the  judge  and  avenger  of  his  own  wrongs?   Is 

not  erery  offence  against  tlie  person  of  a  citizen  a  breach 

of  the  laws  of  society  ?  and  should  it  not  be  punished  as 

sucJi?" Certainly: — But    if  in    the   best   regulated 

tiattt  it  be  found  impracticable  to  previ'nt  man  from  fre- 
qaently  asserting  a  claim  to  the  vindication  of  his  om  n 
real  or  supposed  wrongs^  it  then  becomes  a  question  of 
mxpedieticy  as  to  the  most  preferable  mode  by  which  he 
ay  be  enabled  to  obtain  this  end.  Boxinir  may  not  ,  . 
ijftstly  be  considered  as  the  most  eligible  means  of  most  eligible, 
offence  and  defence.  Jt  is  properly  ranked  among  those  ^o**  variow 
athletic  exercises,  which,  at  the  same  time  that  they  im- 
part addrii':S  and  strength  to  the  body,  inspire  courage 
and  fortitude  in  the  mind,  it  may  indeed  lead  bad  hearts 
and  /^fid  heads  into  actA  of  presumption  and  petty  tyranny; 
but  this  pro|>eusrty  to  an  improper  exertion  of  skill  and 
courage  would  be  checked,  in  proportion  as  men  were 
more  cqunHtf  possessed  of  the  nuans  of  d^' fourth  or  aj;- 
grusbiou.  They  would  lcar>i  to  respect  the  skilf  and 
bravery  of  each  other,  and  consequently  be  less  prone  to 
nnduc  resentment  and  quarrels.  The  government  that 
would  attempt,  with  a  despotic  and  severe  anlhority,  to 
controul  the  exertions  of  self-confulence,  and  a  moderats 
eiercise  of  just  resentment,  could  only  expect  to  rule 
over  a  nation  of  timid  and  reven>|;eful  slaves.  The  open 
and  ingenuous  expression  of  manly  indignation  might  be 
re]>rcssed ;  but  the  rancorous  feelings  of  malignant  re- 
Tcnge  would  be  fostered  and  encouraged.  But  no  state 
can,  with  any  prospect  of  success,  attempt  such  an  abso- 
lute dominion  over  the  passions  of  men.     And  if  it  did, 

"  it 


318  ^^  SP0KT8   AND   EXERCISES. 

^^  it  must  (according  to  the  obsenration  of  a  sptriCei 
author)  in  order  to  act  consistently,  prohibit  the  use  e^' 
kniTes,  hatchets,  and  even  pokers;  for  any  of  th«se| 
upon  a  sudden  emergency,  might  impart  a  fearful  pawe 
to  the  em-aged  and  the  feeble." 
Other  coun-         Jf  ^e  consider  the  practice  of  other  countries,  wkm 
dciUTicdvc^'^   boxing  is  unknown,  we  shall  find,  that  the  modes  offs^ 
means.  scnting  injuries,  resorted  to  by  the  common  people,  aio 

full  of  danger  and  ferocity.  In  Italy*,  the  stiletto  Is 
not  only  the  weapon  of  the  hired  assassin,  bat  is  ilw 
kopt  ready  in  the  bosom  of  the  respectable  ckiieii,  to  bt 
plunged  into  the  heart  of  his  friend  or  neighbour,  apt* 
any  sudden  provocation  from  auger,  or  motive  of  n* 
venge. 
Destructive  When  the  passions  are  under  greater  restraint,  iram- 

effects  of  want  the  influence   of  laws,  of  climate  and  of  custom,   smI 

of  regulation     dreadful  consequences  do  not  ensue  from  the  quamtoaf 
in  personal  *  * 

struggles.  the  populace  f.     Yet  even  in  France,  and  most  parts  of 

Germany,  the  quarrels  of  the  people  are  determined  bya 

brutal  appeal  to  force,  directed  in  any  manner,  howersr 

perilous,  to  the  annoyance  or  destruction  ofanadvonaiy'i 

Sticks,  stones,  and  every  dangerous  kind  of  weapon,  aiit 

rasorted  to  for  the  gratification  of  piisslon  or  reveaga. 

But  the  roost  common   and  savage  method  of  settliqg 

quarrels  upon  the  continent  is  the  adoption  of  the  Pw^ 

cratium.     The  parties  close,  and  struggle  to  throw  each 

other  down ;  at  the  same  time  the  teeth  and  nails  are  nol 


*  In  an  authentic  publication  of  the  life  of  the  late  Pope,  kii 
afiinnedy  that  upwards  of  looo  persons  annually  fall  victinuia 
Rome  to  the  stiletto ;  cither  by  the  hands  of  the  hired  assnwin,  or 
in  private  quarrels.  Dr.  Moore  reckons  the  number  of  murden  ia 
Naples,  by  the  dagger,  at  not  less  than  400  annually. 

f  The  mode  of  fighting  in  Holland,  among  the  ■cameo  aai 
others,  is  well  known  by  the  appellation  of  Snicker-Snce.  Inthii 
contest  sharp  knives  are  used;  and  the  parties  frequently  main, 
and  sometimes,  destroy  each  other.  The  government  deems  it 
necessary  to  tolerate  this  savage  practice.  Certain  fines  are  iiii« 
posed  if  wound;i  be  inflicted  on  dangerous  parts  of  the  body;*  hot  i 
▼ery  trifling,  and  indexed  seldom  any  punishment  ensues,  provided 
the  general  rules  of  the  combat  have  been  adhered  ta 


unemployed. 
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iployed.     Inshort,  they  tear*  each  other  like  wild 
tests,  and  ncrer  desi»t  from  the  conflict  till  their  strength 
k  completely   exhausted ;    and   thus   regardless  of  any 
oteblished  laws  of  honour  which  teach  forbearance  to  a 
fiostrate  foe,  their.cruelty  is  only  terminated  by  their 
iMbflity  to   inflict  more  mischief.     And  yet  superficial 
'  ihKrvers,  and  especially  all  foreigners  who  have  written 
fliBcerning  our  customs  and  manners,  loudly  brand  the 
Biglbh  character  with  savage  rudeness  and  brutality, 
keaose  they  hare  seen  men  terminate  their  quarrels  by 
IB  appeal  to  boxing  ;  in  which  the  parties  arc  not  per-  ^^  boiing  no 
■itted  to  take  an  unfair  advantage  of  each  other,   but  unfair  adVan- 
when  ooe  is  disposed  to  yield,  the  combat  immediately  ''Jf*L^^^ 
•loses,  and  the  conqueror  and  the  vanquished  are  often 
ssen  to  giye  and  receive  a  hearty  shake  of  the  hand,  in 
token  of  mutual  good  will  and  forgiveness.     In   no  in- 
stmco  does  the  manly,  spirited,  and  generous  character 
•f  Britons,  rise  to  a  higher  pitch,  than  in  this  alacrity 
ainost  vniversally  shewn  by  the  most  ignorant  and  lowest 
evder  of  the  people,  to  terminate  their  personal  contests 
iaa  kindly  and  honourable  manner.     The  mind  indeed  is 
thus  relicTcd  at  once  from  the  brooding  mischief  of  ma- 
lice and   revenge.     For,  when  the   idea  of  self-conse- 
qaenee  has  been  maintained,  in  courageoii!>Iy  supporting 
He  contest,    man  is  better   satisfied    with  himself  and 
others,  and  consequently  more  likely  to  dismiss  his  ill. 
vill  and  resentments.     In  order  to  foster  manly  fortitude 
snd  vigonr,  and  to  prevent  the  mischiefs  arising  from  thu 
irregular  and  brutal  exertions  of  strength  and  ferocity-— 
woald  it  not  be  advisable  to  encourage  the  art  of  boxing 
with  mufflers,  as  a  subordinate  branch  of  the  gymnastic 
exercises  ?     All  stage  exhibitions  of  prize-fighting  ought 

*  In  Virginia  and  the  other  southern  states  of  America,  the  most 
^Bfageacts  of  barbarity  are  committed,  in  the  quarrels  of  the  pco« 
pie.  Gouching— or  thrusting  out  the  eye  from  the  !»ockct,  is  one  of 
the  means  retorted  to  uik>ii  almost  every  personal  dispute.  An  in- 
telligent traTeller,  Mr.  Weld,  declares,  that  at  Richmond  in  Vir- 
ginia, it  was  mnhmg  uncommon  to  meet  with  persons  deprived  of 
one  or  both  eyes  from  this  horrid  practice.  He  mentions  another 
mode  to  disable  an  antagonist,  so  detestably  barbarous,  as  to  excite 
incrcdulitys  if  (he  account  had  not  been  corroborated  by  other 
writerf. 

to 
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to  be  rigidly  prohibited ;  uor  shonld  men  eTerbe  so 

to  prostitute  their  strengili  and  Taloar  foi*  the  sordid 

pose  of  gain.  •; 

Where  boxing      It  is  a  singular  though  striking  fact,  that  in  those  partly 

n  not  used  in  ^f  the  kingdom  where  the  generous  and  manly  SYStcm 

•ur  coantry,  °  ^  *      ^ 

there i« a  great-  pugilism  is  least  practised,  and  wheve,  for  the  most  party 

cr  ate  of  bar-  ^\  personal  disputes  are  decided  by  the  exertion  of  saTSfi' 
^aruftspors.  c,(p.ngth  and  ferocity— a  fondness  for  barbarous  sad.^ 
bloody  sporf"^-  is  found  to  preyaih  In  some  parts  of  !.«»• 
cashirc  bull  ^baiting  and  matuslajfing  are  common  pnM^ 
'  tices.  The  knowledge  of  pugilism  as  an  art  is,  in  that 
places,  neither  understood  nor  practised.  There  b  iw 
established  rule  of  honour  to  save  the  weak  from  tW 
strong,  but  e?ery  man's  life  Is  at  the  mercy  of  his  sacoesk 
ful  antagonist.  The  object  of  each  combatant  in  thcst 
disgraceful  contests,  is,  to  throw  each  other  prostrate  o» 
the  ground,  and  then  with  hands  and  feet,  teeth  mk 
nails,  to  inflict,  at  random,  cfcry  possible  degree  of  uu 
jury  and  torment^'.  This  is  not  an  exaggerated  state- 
ment of  the  barbarism  still  preyailing  in  many  parts  cC 
this  kingdom.  The  county  assizes  for  Lancashire  aflorf  ^ 
too  many  convincing  proofs  of  the  incrca^slng  mischkft 

arising  from  these  sa?age  and  disgraceful  ooinl^ats. 
^TiirJrrs pre-       The  Judges,  on  these  occasions,  hare  frequently  de* 

ih    Vortli*'^     claret}  in  the  most  solemn  ;ind  impressive  charges  to  tha 

Circuit,  where 
they  do  nut 

r^^*  *  A  disgustiog  insttince  of  this  ferocious  mode  of  deciding  quar* 

rels,  W2S  not  long  since  brought  forward  at  the  Manchester  KiiioB^ 

It  appeared  III  evidence,  that  two  pcrjuns,  upon  some   trifliiigdiff* 

putc,  at  a  pubh'c-hou&e,  agreed  to  lock  themselves  up  ia  a 

with  the  landlord  and  "  fight  it  out'*  according  to  the  Bolton 

thod.     This  contest  Listed  a  long  time,  and  was  only  tcmunalol 

by  tiie  loss  of  the  greatest  part  of  the  nose  and  a  part  of  an  ctf, 

ficlcu»ing  to  one  of  the  parties,  wliich  were  actually  bitten  off  by 

the  other,  during  the  fight.     The  sufferer  exhihitcd  at  the  trial, 

pnrt  of  the  ear  so  tern  off;  and  when  asked  by  the  counselswhat 

h.'id  heconTc   of  that  part  of  his  nose  which  was  missing-ihe  le* 

piled,  with  perfect  nnivcte — "  That  he  bch'eved  his  antigouist  had 

swallowed  it !!"     It  has  happened  to  the  writer  of  these  lemarki to 

witness,  in  more  than  one  instance,  the  picking  up  in  the  streets, 

lacerated  portions  of  e.irs  and  fingers,  after  these  detestable   and 

savage  V.roil.^.     Surely  either  our  laws  or  manners  might  interfere 

in  suppressing  sucli  deeds  of  savage  barbarity! 

Grand 
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Grand  Jury,  ibat  the  number  of  persons  indicted  for 
nmrder,  or  manslaughter,  in  consequence  of  the  bestial 
mode  of  fighting  practised  in  this  county,  far  exceeded  that 
of  the  whole  Northern*  circuit;  and  that,  in  future, 
they  were  determined  to  punish  with -the  utmost  rigour 
of  the  law,  offenders  of  this  description — But,  alas! 
these  just  denunciations  have  little  availed.  Is  it  not 
tJieii  highly  probable,  that  the  ctII  which  the  severity  of 
the  law' has  been  unable  to  correct,  might  be  gradually 
and  effectually  abolished,  or  at  least  greatly  mitigated,  by 
the  encouragement  of  a  more  manly,  and  less  dangerous 
mode  of  terminating  the  quarrels  of  the  populace?  In 
the  Southern  parts  of  this  kingdom  very  rarely  (and  then 
chiefly  in  pitched  battles  for  gain)  is  there  any  danger  to 
life  or  limb  from  the  practice  of  fair  boxing.  If  then  in  It  would  bead*, 
the  pnblic  schools  and  large  manufactories  of  Lancashire,  JJoducc  boxiM 
where  immense  numbers  of  boys  are  under  the  entire  into  themanu- 
controul  of  their  masters  and  ;cmp1oycrs,  some  pains  were  f*cturin| 
taken  to  Introduce  the  manly  system  of  boxing,  and  the 
laws  of  honour,  by  which  it  is  regulated,  there  can 
scarcely  be  room  to  doubt,  but  that  the  life  of  man  would 
be  more  respected—barbarous  propensities  subdued,  and 
the  present  character  of  the  county  rescued  from  the 
sdgma  of  sayage  rudeness.  It  has  been  asserted,  bj 
those  qualified  to  judge,  that  since  the  late  diffusion  of  the 
knowledge  of  the  pugilistic  art  by  itinerant  practitioners- 
among  the  Northern  inhabitants  of  this  kingdom,  the 
mere  exertions  of  brutal  strength  a^nd  ferocity  have  some- 
what fallen  into  disuse,  both  as  exercises  of  pastime,  as 
wcH  as  means  of  offence  and  defence.  In  order  there- 
fore to  abolish  all  traces  of  the  sarage  mode  of  contest 
which  has  been  so  fully  described,  would  it  not  be  advise- 
able  to  hold  forth  prizes,  at  wakes  and  public  amusements, 
Cwhere  the  populace  assemble  chiefly  for  the  purpose  of 
diversion  and  pastime)  for  the  encouragement  of  those, 
who  excelled  in  sparring  with  mufflers  ?  This  trial  of 
skill,  force,  and  agility  (which  was  at  first  the  practice  of 
the  antients)  would  contribute,  under  doe  regulations^  to 

*  At  one  assiiety  no  less  than  nine  pertens  were  convicted  of 
mansliughter,  originating  from  these  disgraceful  encounters. 

Vol.  XY.— Dec.  1806.  X  x  invigorate 
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inr^orate  the bodf  and  animate  the  courage;  and  effec* 
tvally  Aboliflh  the  present  dangerous  and  inhuman  me« 
tkod  of  deciding  personal  contests. 


XI. 

Extract  from  a  Memoir*  af  Vauquelin^  read  to  (he  French 
National  Institute ^  on  theOtemical  Properties  ofOifiU 
nitOy  compared  with  those  of  Titaniufnj  and  shewing  that 
the  former  is  the  first  species  of  the  loiter*. 

» 

*Sr^*b?  ^  ^Several  years  ago,  M.  Vauquclin  indicated  an'ana- 
^otunite  ^^SY  between  oisanite  and  titanium ;  but  as  bb  oppor- 


■adt^umum.  tunities  at  that  time  permitted  him  to  make  experiments 
upon  small  quantities  only  of  the  oisanite,  and  the  crjs. 
talline  form  seemed  ihimical  to  his  conjecture,  an  uncer- 
tainty remained  which  rendered  him  desirous  of  repeating 
his  analysis  upon  a  larger  scale.  It  was  not  till  the  pre- 
sent year,  that  by  making  an  excursion  into  Oisan,  he 
was  able  to  procure  a  sufficient  quantity  of  that  substance 
for  his  purpose. 

Suspecting  that  the  difference  of  form  and  ^specific  gra- 
Tfty  between  titanium  and  oisanite  might-  depend    on 
the  state  of  oxidation,  he  heated  equal  quantities  hy  tho 
same  fire ;  but  no  change  was  produced  in  cither  sub- 
stance,    lie  simply  remarked  that  the  titanium  became 
more  decidedly  red,  which  was  owing  to  a  small  quantity 
of  iron  contained  in  it. 
They  hare  the      Titanium  and  oisanite  comport  themselves  in'  the  same 
iSh  a^Ium^'  manner  with  the  alkalies  >  they  combine  with  them   by 
the  assistance  of  heat,  swell  up,  become  white,   and  are 
eTen  in  part  dissoWed  when  waier  is  added  to  the  combi- 
nation. 
.     '  It  cannot  be  doubted  but  that  these  substances  really 

combine  together,  because  it  is  impossible  to  separate  them 
by  water  or  by  any  other  mechanical  means.  In  this 
state  of  combination  with  alkali,  the  two  substances  are 

*  Jonmil  det  Mines,  No.  Z14,  June,  z8o6. 

soluble 
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In  tdds  And  form  triple  salts  which  are  easily 
lOMd  by  inod«rt(o  heat. 

After  hning  dUsuUed  tilaniuDi  and  oisanite  separate-    The  tnuriicie 

ifaiwiiri&tk  acid,  he  subjected  tlicia  to  the  action  of  )^"^°"^^ 
W  ns^genti.     He  remarlEed  that  buth  were  precipi-  tatc  by  g^llj, 
«f »  fine  Wood  red,  by  the  infusion  of  nut  galls ;  but  '•JJ'^  '^'^^7'-''' 
Dm  lolutioa  of  oisanite  afTordud  a  yellowish  bronn  pnusiaic  diOcr 
'piwipitsle  with  prus^iate  of  potash,  while  the  solutiDa  of  pwing  to  iioa 
titaniam  fornu-d  a  very  dwp  green  precipitate  niih  the""      o  wuni 
(•me  rc-agent.     The  author  suspected  that  this  last  co. 
hmr  tnighl  arise  from  a  portion  of  iron  contained  in  the 
titaahiin  ;  he  mixed  a  few  drop«  of  muriate  of  iron  with 
the  Mtlation  of  oisanite,  and  he  then  obtained  a  green  co- 
lour cattrely  similar  to  that  which  the  titanium  had  &xhi. 
Utxd.     After  h  a*  inj;  crap  orated  the  eolotion  of  titanium 
to  diyncis,  he  washed  the  residue  with  distilled  water, 
and  obtained  a  yellow  liquid,  li'aving  behind  a  white  sub- 
stance insoluble;  in  water  and  the  acids  ^  but  this  matter 
being  afaiii  fused  with  potash  and  washed  to  carry  off 
Uw  C3CCR  of  alkali,  was  easily  dUsoIred  in  acids. 

Tl>e  liquor  arising  from  the  solution  of  titanium  era-     They  do  dm 
poratcd   to   dryness,   precipitated   a  biueish  green  with '*.^"*^"'P'»- 
pnusiate  of  potash  ;  the    sulution    of  the  residue  being 
Agliii  fuicd  with  potash,  was',  on  (he  contrary,  precipi- 
tated ofa  yellowish  brown,  like  that  of  uhaniie',  by  the 
nme  agent  and  not  green  as  before. 

Bjr  fli is  operation,  M.  Vauijuelin  hating  separafeil  the     OiMniic  i* 
ifonrrom  lilanium,  the  solution  of  the  latter  then  present- •'""foTtlic 
(d  absolutely  the   same    properties  as  those    ot  oisanite.  ih^oeui^'^^tt. 
Hence  be  euacludes  that  the  only  dilTorcncc  between  oi.  nlum. 
Moile  and  titanium  consists  in  a  small  quantity    of  iron 
V)d  of  manganese  contained  in  the  latter;  but  he  il<iiibts 
vhrther  these  substances  be  theciiuse  of  the  form  which 
ditltngiiishes  the  oisanite;  fur  these  impurities  arc  rery 
RDAllin  quantity  and  may  be  for  the  most  part  separated 
lif  mnriadcacid. 

From  Iht'se  .  iprrirorntfl  of  Vauquelin,  it  in  necessary 
tbAl  oisanite  sl:ii  ild  bi'  removed  from  the  claM  of  stones 
placed  in  that  of  the  metals,  under  Ilii- genus  titanium, 
pf  vhich  it  vught  to  constitute  the  tir&t  species. 

X  X  2  Tha 
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The  editors  of  the  Journal  des  Mines  remark  h  a 

■ 

that  M.  Hauy  had  already  coDJecturedy  as  was'sajic 
ced  in  their  61st  number,  that  oisanite,  which  hei 
nates  anatase,  must  include  a  metallic  substaace. 
observations  on  the  form  and  several  other  characteni 
that  mineral  prove  that  it  constitutes  a  particular  specii^ 
which  mubt  be  separated  from  the  oiidcs  of  titaniiqii  «il 
placed  in  the  genus  of  the  metal  itself. 


SCIENTIFIC  NEWS. 

'A  Report  of  the  Transactions  of  the  Class  of  Matkematkd 
and  Physical  Sciences  of  the  National  Institute  sf 
France  for  the  preceding  Year^  uas  made  at  thepuhm 
lie  Meeting  of  the  7  th  of  July  loft^  pfwhick  the  foltam' 

ing  is  an  Abridgemenim 

•  ■ 

Topography  of  Jxi  •  OLIVIER  presented  an  account  of  the  "  Topo. 
dracM^and"^^  g'"*P^y  of  Persia."  He  has  described  the  chaihs  of  moiuu 
•terility  of  the  tains,  the  courses  of  the  streams,  and  the  production 
S9iij  «c.  peculiar   to   the  climate.     The  nearly  alisolute  drought 

ivhich  prevails,  is  the  cause  why  not  more  than  one  twcn* 
tieth  part  of  this  vast  empire  is  cultivated.     Entire  pro- 
Tlncos'have  not  a  single  tree  which  is  not  planted  and 
watered  by  the  hands  of  men.     This  evil  constantly  in* 
creases  by  the  dilapidation  of  the  canals  by  v/hich  the 
water  from  the  mountains  was  formerly  conducted  to  the 
lands,  and  the  territory  becoming  impregnated  with  salt| 
becomes  eternally  barren. 
Conjectures  of      The  reflections  of  the  studious  and  sedentary  cultivator 
Lacepcde  res-  of  natural  history,  may  lead  to  results  well  calculated  to 
aud  lakes  in   divert  the  pursuits  of  travellers.     M.  de  Lacepede,  bj 
the  interior  of  examining  what  is  at  present  known  of  Africa,  by  cornpa* 
■    ^"^**  ring  the  volume  of  the  rivers  which  arrive  at  the  sea, 

wiT^  the  extent  of  the  regions  upon  which  the  rains  of  the 
torrid  zone  fall,  and  the  quantity  of  evaporation  to  be 
observed,  and  lastly,  assisting  his  judgment  by  the 
number  and  direction  of  the  chains  of  inland  moun- 
tains, as  described  by  travellers,  has  offered  some 
conjectures   respecting  the  physical  disposition  of  the 

countrief 
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*  coimtries  still  unkuoMin  in  the  centre  of  that  quarter  of 
-"^^klolie}  and  more  particularly  the  seas  and  great  lakes 
SrHteh  lie  thinks  must  there  exist.  He  has  indicated  the 
%i6^rfies  which  appear  to  hiin  to  be  proper  for  most  spee- 
diljr  exploring  those  countries  which  still  remain  to  be 
diicc^Tered. 

There  is  another  description  of  conjectural  geography,  Dimiamion  of 
which  seems  to  determine  the  antient  state  of  places,  from  ^^^  Caspian 
what  18  at  present  to  be  seen.     M.  Olivier  has  in  this  ,tate. 
manner  examined  how  far  it  may  be  admitted  that  a  com- 
fnunication  formerly  existed  between  the  Caspian  and  the 
Black  "Sea.     He  thinks  it  existed  to  the  north  of  Cauca- 
sus, and  that  the  alluvions  of  the  Couban,  the  Wolga,  and 
the  Dou  have  interrupted  it. 

Since  that  time,  the  Caspian  not  receiving  from  the  ri- 
Tcrs  which  fall  into  it  a  sufficient  quantity  of  water  to  sup- 
ply its  cTaporatiou,  has  continually  sunk  in  its  leyel;  and 
'is  at  present  sixty  feet  lower  than  the  Euxine  Sea.  In 
*thi8  manner  it  is  that  it  has  been  separated  from  the  sea 
of  Aral,  and  has  left  uncovered  the  immense  plains  of 
salt  sand  which  surround  it  to  the  north  and  to  the  east. 

M.  Dcreau  dc  la  Malle,  son  of  one  of  the  members  of 
the  InNll'ute,  ha«  found  numerous  testimonies  in  the 
Greek  and  lloman  authurs  of  this  ancient  extent  of  the 
Caspia:^  Sea,  and  his  communications  with  the  Euxine 
und  the  Aral.  He  has  presented  a  long  memoir  on  the  sub- 
ject to  the  Class,  and  to  that  of  Ancient  History  and  Li- 
terature. These  researches  afford  an  additional  proof  of 
the  utility  of  connecting  the  exact  sciences,  with  re- 
searches of  erudition. 

M.  Mongcs   has  given  some  Observations  on  two  an-   ^^cicnt   mill 
tient   mill  stones,   dug  up  near  Abbeville,  from  which,  ttonct. 
as  well  as  from  examination  into  the  writings  of  the  an- 
tients,  he  determines,  that  they  made  their  miltstoncs  in 
general  of  porous  basaltes. 

M.  Dcsmarets,   from  an  examination  of  some  antient     p;^^^  go^j, 
garments,  found  in  a  tomb  of  the  Abbey  of  St.  Germain,  formed  by  the 
has  determined  that  most  of  the  processes  of  weavmg,  at  [^^lin^cs?^' 
present  used,  were  known  in  the  10th  century,  and  he  has 
thrown  new  light  upon  the  articles  of  Pliny  respecting  the 
fuitient  fiibrics. 

Several 


336  ACIENTinC   NEWf. 
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Botanical         Several  important   botanical  works  hare  appenre^ 
works.  rpj^^  pj^j^^  ^  ^^^  Holland,  by  M.  de  la  Billardiere ; 

the  magnificent  description  of  the  Garden  of  Malmaison^ 
by  Ventcnaf,  have  arrived  at  their  nineteenth  livraison. 
The  Flora  of  Orare  and  of  Benin,  by  M.  De  BeanTois  is 
at  its  fifth.  A  fifth  volume  of  the  Botaniste  Cultivateur 
of  Dnmont  Coiirset  has  appeared,  and  M.  La  Marck 
has  giren  in  conjunction  with  M.  Decandolle,  a  third 
edition,  greatly  enlarged,  of  his  Flora  Frangaisc. 

M.  de  Beauvois  has  begun  to  publish  the  insects  which 
he  collected  on  the  African  and  American  Coasts*  Two 
parts  have  appeared.  I 

Cavier  on  ani-  M.  Cuvier  has  continued  the  two  great  scries  of  re* 
maU  without  searches  which  he  has  been  engaged  upon  several  years, 
npon  animals  without  vertebrae,  and  upon  the  fossil  bones 
ofquadrnpeds.  In  the  first  of  these  series  he  has  this  year 
given  the  anatomy  of  seven  genera ;  the  Scylla,  the  Qlau* 
cus,  thc^!)olidc'S,  the  Colymacon,  the  Limax,  the  Limns^ 
and  the  Planorbe.  .  The  two  first  are  very  little  known, 
even  externally,  and  the  author  has  rectified  the  false  no« 
tions  of  naturalists  with  regard  to  them. 

In  the  second  series  he  txeats  of  the  fossil  bones  of  bears, 
rhinoceros,  and  elephants. 
And  on  the      Two  species  of  bears,  at  present  unknown  are  buried 
ibMVmet  of  ^j^i^  tygers,  hyenas,  and  other  carnivarous  animals  in  a 
greait  number  of  caverns  in  the  mountains  of  Hungary  and 
Germany. 
Fossil  bones  of      Bones  of  the  rhinoceros  are  found  in  abundance  in  the ' 
the  rhinoceros  uncompact  grounds  in  all  parts  of  the  globe,  whc^e  cxca. 
c  ^P  ^  •    Yations  have  been  made.     The  author  has  collected  noti- 
ces of  more  than  six  hundred  places  of  the  two  continents, 
where  the  bones  of  elephants  have  been  dug  up,  and  very 
recently  the  grinders  and  tusks  have  been  found  in  the 
forest  of  Bondy,  in  digging  the  canal  which  is  intended 
to  bring  the  waters  of  the  river  Ourque  to  Paris.     The 
more  we  advance  to  the  north,  the  bettor  is  the  state  of 
preservation  of  these  bones.     An  island  of  the  Icy  Ocean 
is  almost  entirely  formed  of  them. 
^-beIon£ to ei-      These  facts  were  in  great  part  known;  but  it  foliotfs    • 
tinct  species.     f^Qm  ^^  detailed  comparison  made  by  Cuvier,  pf  the  bones 

of  thp  rhinoceros  and  elephants  at  present  living  in  Africa.  \ 

and  ^ 
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nmi  the  Indies,  ivitk  those  of  the  fossil  animals^  that  they 
are  respectiTelj  of  different  species. 

The  fossil  rhinoceros  had  shorter  legs,  a  larger  head,  of  -7-hayingpecu- 
greater  length,  the  snout  being  Jrery  differently  formed    "  ^       ^^^ 
from  that  of  the  presisnt  rhinoceros.    The  elephants  had . 
the  grinders,  the  head,  and  particulaHy  the  alTeoli  of  the 
tasks  rery  differently  constructed,  and  the  trunk  had 
other  proportions. 

The  author  concludes  therefore  that  these  two  species   —which  fofr- 
are  extinct,  as  well  as  so  many  others  of  which  he  has  ^^^  ^^^ 
discoTored  the  bones  and  ascertained  the  characters,  and  bones  are  now 
of  which  ten  or  tweWe  hitherto  unknown  to  all  na-  ^^^^^' 
turalists,  have  their  bones  incrusted  in  the  plaster  stones 
of  the  neighbourhood  of  Paris. 

He  also  thinks  that  these  species  haje  lived  in  the 
places  where  their  bones  are  found,  and  that  they  have 
not  been  brought  thither  as  has  been  generally  thought, 
by  an  inundation,  for  their  bones  are  not  worn  by  fric- 
tion. 

The  chemical  transactions  of  the  preceding  tweWemonth  Chemical  newt 
which  bear  relation  to  the  Institute,  are  mentioned  in  this 
report.     The  new  edition  of  Fonrcroy's  Philosophy  of 
Chemistry,  The  Experiments  of  Count  Rumford  on  the 
Communication  of  Heat  through  Water,  and  on  the  ad- 
herence of  the  particles  of  that  fluid   together,     t)oth 
«  which  have  appeared  in  our  Journal,  are  stated  by  the  Researcheson 
reporter.     He  also  gives  a  short  analysis  of  the  Labours  *^  chemical 
of  Berthollet  on  Chemical  Statics,  which  that  able  chemist  BerthoUet. 
still  continues  to  pursue.     M.  Berthollet,  while  he  shews 
that  very  large  quantities  of  carbonic  acid,  may,  by  pres. 
sure,  be  united  with  the  alkalis  and  earths,  takes  notice 
at  the  same .  time  that  these  combinations  arc  complete 
throughout,  and  not  that,  as  b  commonly  imagincd,onc  of 
the  principles  is  superabundant,  and  as  it  were  disengaged 
while  in  exdess  beyond  saturation,    tn  proof  of  this  he 
remarks  that  (he  smallest  drop  of  snlphuric  acid,  added  to 
a  sub-carbonate,  does  not  seize  upon  a  portion  of  free 
alkali,  but  immediately  decomposes  a  portion  ofthe  whola 
Mrlt,  and  disengages  the  carbonic  acid.     And  so  likewise 
he  ^remarks  that  the  acidulous  sulphate  of  soda  effloresces 
kk  the  ai^which  it  could  not  do  if  any  portion  of  sulphu- 

rk 
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ric  acid  were  ttneoinblncd ;  for  there  is  no  snbstanee  l|| 
nature  which  is  more  strongly  attractWc  of  water.  ^ 

Measure  of  the      M.  Berthollet  has  established  a  method  for  ascertaii 
l?y?ndiffc^t  ^^®  ^^^^^  of  acidity  of  the  acids,  and  of  the  alcalinltj-i 
acids  compared  the  difTcrcnt  bases^  by  the  quantity  required  of  each  ^ 
together.  saturate  or  completely  neutralize  the  other,  so  as  t6 

no  sign  of  cither  acid  or  alkaCnc  qualities. 

He  confirms  this  method  by  shcM  ing  that  the  prbpdj! 

tions  of  these  quantities  are  Constant,  and  that  if, 

example,  it  be  necessary  to  add  to  any  base  twice 

of  any  species  of  dcid  to  saturate  it  as  to  satarate 

thor  base,  the  former  of  these  two  bases  will  require 

as  much  of  any  other  si>ecies  of  acid  for  its  saturation 

the  second  will  require. 

Combinations      jjut  the  degree  of  resistance  to  heat  does  not  corrapoii 

hSTmorc  rea-  ^^^^^  *^***  force,  and  it  is  more  easy  for  example,  to  ( 

dily  when  wa-  compose  the  carbonate  of  mftgncsia  than  that  of  limej 

tcr  is  present.    ^<^^^  though  the  affinity  of  these  two  earths  for  the  adtt 

nearly  the  same.     This  difference  arises  from  the  m' 

greater  quantity  of  water  in  the  first  carbonate ; 

experiments  shew  that  water  farours  the  dlsen, 

of  carbonic  acid.  '  ^j 

The  consequences  of  these  facts,  with  regard  te  all  ilk  ' 

branches  of  chemistry,  particularly  the  theory  ofanalytfrj 

are  TCry  important.     The  tables  of  affinities  and  mlF 

part  of  the  analyses  hitherto  made  arc  shaken,  and  expcAi 

mcnt  proTes   in  fact  tliat  most  of  these  result^  deouflf^ 

further  rcTisioh.     For  example,  Klaproth, '  anci  afler  Vtkl 

^    Vauquelin  hare  found  one  fifth  of  fluoric  acid  In  thetoimi 

where  it  was  never  suspected.     This  stone  most  thereiM 

be  ranged  among  acldiferous  substances.     Another  mliiSi' 

ral  hitherto  considered  as  a  stone,  namely   the  oisanlle^ 

must  be  ranged  among  the  metals ;  (for  which  see  OH 

present  number)  and  various  other  instances  no  less  strik* 

ing  and  important,  are  given  by  the  reporter. 

History  of  the      ^^*  Fourcroy  has  given  an  account  of  his  cxperimafl 

Jate  discoveries  on  platina,  with  an  history  of  what  has  been  done  bf 


Extensive 
consequences 
of  this  doc- 
trine. 


•D  platint. 


others.  Of  this  last,  in  abridgement,  I  give  the  substance 
without  undertaking  to  examine  into  the  facts  and  diler 
myself. 

Descotils  ittteinptiDg  to  discoTcr  the  cause  of  the  diSbr. 

ent 


of  the  triple  salts  of  ptatina  fonnd  that  th< 
oftODic  of  (hcQi   nas  owing  to  an  unknown 
'oarcroj'antl  Vauqudui,  by  examining  the  blu 
remains  after  dhtolring  plalina,  ai 
some  experiments,  a  mela,!lic  vapour  hafing  ■ 
wnell  was  elcralcd,  and  that  in  others,  the  sub- 
hibitcd  in  a  more  fixed  manner,  considered 
powder  as  a  new  metallic  substance,  of  which  Ihey  at- 
the  ditferent  properties  to  diflcrent  degrees  of 
iTgcmlion. 

Hat  ilnriog  Ibis  time,  Mr.  Tennant  examiQed  the  sams 
■ck  |M>wiIi.-r  at  London,  and  succeeded  in  decomposing 
kila  two  dilfercnl  mclals,  the  one  fixed,  and  the  other 
rjfo4alilci  and  Dr.  Wollaaton,  another  English  che. 
i»tj  by  examining  the  soluiion  which  wan  till  then  sup* 
iMd  to  contain  only  platiua,  had  also  discoverc-d  two 
Imt  metals,  difltri'Dl  from  platina  and  from  tliose  which 
m  tlu:  block  powder. 

So  ,Iliftt  after  the  long  and  painful  researches  of  which 
l^iinguliu'  metal  has  been  the  object  for  upwards  of 
tty  ynfs>  chemistry  has  succeeded  in  developing  eleven 
SUllic  aubslances  in  its  ore;  namely,  platina,  gold,  sil- 
BT,  iron,  chromium,  and  titanium  discovered  by  Messrs. 
'Oiircroy  and  Vaiiqnclin  in  the  mure  or  less  coloured 
■tds  which  are  always  mixed  with  it,  the  two  new 
Mab  of  Wotlaston,  Palladium  and  Rhodium,  and  the 
ftcr  two  of  Tennant,  namely,  iriditcm  and  osmium. 
Aort  description's  of  these  arc  given,  which  I  shall 
Ifo  tnnscribe. 

Fslladium  is  while,  ductile,  heavier  than  silver,  very  Dncriptian 
wUe  with  sulphur,  soluble  in  nitric  acid,  forming  a  red  PaUadium. 
itnlion,  precipitable  in  the  metallic  stale  by  sulphate  of  i 

on,  and  of  a  dirty  green  by  prussiate  of  potash;  and  I 

■ming  with  soda  a  triple  salt,  soluble    in  alcuho).     It  I 

u  U>t  a.  short  time  considered  iu  un  alloy  of  platina  and  ' 

frcnry. 

Rhodinm  is  grey,  eajily  reducible,  fixed  and  infusible,  _o[ft,odiui 
ioiiring  Its  arid  solutions  of  a  rose  red,  which  muriate 
tja  nrnders  very  intense;  precipitable  of  a  yellow  CO-  _ 

ar,  by  Ihc  alkalis,  and  not  at  all    by  prussiate  of  pot-  M 

i3t.     Il<  triple  salt  with  soda  is  insoluble  iu  alcohol.  ^ 

Vot.  5tV.— Dec.  1808.  Vy  IriJiuni 


— of  iridiuai.  Iridinm  is  white,  very  hard,  difficult  to  fuse,  nearly 
insoluble  in  nitro-mutiatic  acid,  and  not  at. all  in  an^ 
other ;  oxidable  and  soluble  by  the  fixed  alkalis ;  and 
its  oxide  is  soluble  in  acids,  giving  Taried  and  lively  co- 
lours to  its  different  solutions.  >  These  are  the  red  salts 
which  colour  those  of  platina. 
—  of  6fiiutt2iL  Osmium  is  a  metal  not  hitherto  reducible,  of  whicli 
the  Oxide  has  the  form  of  a  black  and  very  volatile  pow- 
der, very  odorant,  very  fusible,  soluble  in  water,  and 
rising  with  it  in  vapour,  and  giving  a  strong  smell  and 
taste  to  that  fluid.  Its  solution  assumes  a  fine  blue  co« 
lour  by  the  smallest  quantity  of  infusion  of  nut  galls. 

The  singularity  of  this  composition  is  no  less  worthy 

of  remark  than  the  sagacity  by  which  it  has  been  do* 

veloped. 

Micotery  of        Chromium  has  lately  been  discovered  in  the  meteoric 

chromium  in    gtones  by  M.  J4iugier9  and  since  by  Mr.  Thenard. 

itonet.  The  discovery  of  Pacchiani,'  of  the  formation  of  mnri^ 

Whether  the    atic  acid,  by  galvanism,  is  considered  as  in  want  of  con- 

^j^^'^^l  firipatipn,  since  Messrs.  Blot  and  Thenard  did  not  find  it 

announced  by  when  they  took  care  to  make  the  experiment  without  the 

F^cchiani,  can  pyggeBce  of  any  thing  whidi  could  afford  sea  salt     The 

on.  experiments  of  Mr.  Sylvester,  recorded  in  our  Journal, 

Vol.  XV.  p.  50,  however  appear  to  confirm  the  fact, 

and  conduce  not  a  little  to  explain  the  process,  which  no 

doubt  must  be  considered  as  still  enveloped  in  obscurity. 

Curioui  and     ;    In  a  series  of  researches  upon  refraction,  undertaken 

meful  re-         Jn  the  first  instance  for  the  improvement  of  astronomy^ 

Siot  upon  re-   ^'  }^^^^  ^^  ^^  ^^  ^^^^^  himself  of  this  action  oif  bodies 
thictioo.  upon  light  as  a  very  happy  means  of  analizing  ttitnsparent 

substances. 

It  has  been  long  known  that  the  rays  of  light  are  re* 
fractcd  when  they  pass  from  one  medium  into  another  oi^ 
different  density,  and  that;^  the  refractions  of  different 
mediums  correspond  with  their  densities,  unless  they 
contain  some  combustible  clement.  These  last  increase 
the.,  .refraction  much  beyond  what  the  simple  density 
would  have  produred. 

From  this  autiCnt  observation  it  was  that  Newton 
formed  a juiitgmcut  that  the  cliamond  must  be  combustible. 
jBtnd  ho  even  arrived  at  the  almost  incrcdibfy  acute  con- 

m  •  m 
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jecture^  that    water  must    contain   some  combustible 
matter. 

'If  two  substances  be  mixed  of  known  refractions  and  The  propor- 
proportions,  and  regard  be  had  to  the  density  of  the^*°'*o^P*rttiii 
mizturei  the  total  refraction  may  be  calculated ;  and^.on  poancU,  if  * 
the  other  hand,   when  the  refraction  of  a  mixture  of  tramparcnt, 
which  the  elements  are  known  is  ascertained,  their  pro-  22^*^^^ 
portion  may  also  be  had.     Mr.  Delambre,  in  his  report,  thcirrefractiTe 
explains  the  principles  of  this  calculation.  power. 

Mr.  Bidt  having  applied  it  to  mixtures  of  known  pro. 
portions,  and  having  always  found  it  just,  has  made  use 
of  it  to  determine  the  unknown  proportions  of  other 
nilztares. 

For  this  purpose  it  is  only  needful  to  fill  a  prism  of  Method  of 
glass,  under  a  known  pressure,  with  the  substance  in-  "**^rimMt 
tended  to  be  examined ;  or,  to  form  a  prism  of  it,  if  it 
be  solid,  through  which  a  remote  object  is  to  be  ob- 
•erred ;  the  angle  of  refraction  b  to  be  measured  with 
the  circle  of  repetition,  keeping  an  account  of  the  pres- 
sure, ther  heat,  and  the  humidity  of  the  external  air; 
and  this  method  being  susceptible  of  a  predsion  equal  to 
that  of  astronomical  processes,  necessarily  surpasses  all 
our  chemical  processes  in  accuracy.  But  it  must  also  be 
remembered  that  it  is  applicable  only  to  transparent 
i^ubstanccs^  of  which  the  principles  are  known  as  to  their 
nature  or  species. 

It  is  particularly  useful  to  give  perfection  to  the  analy-  particularly 
pis  of  gasiform  substances,  and  'Mr.  Biot  has  already  applicable  to 
obtained  interesting  results  in  this  respect.  ^  g*5c«« 

Oxigen  refracts  the  least,  and  hidrogcn  the  most,  at 
equal  densities.  The  refractions  of  the  same  gas  arc 
strictly  proportional  to  ifs  densities  when  the  tenipiTu- 
ture  is  constant  Strongly  refracting  substances  ajipear 
to  owe  their  force  |>articularly  to  hidrogcn,  for  ihvy  all 
pontain  it.  Atmospheric  air  gives  exactly,  by  experi- 
ment, the  refraction  which,  according  to  calculation,  Common  air 
ought  to  be  produced  by  a  mixture  of  210  oxygen,  7S7  [^^"cd?'**^^^^  "* 
azote,  and  3  carbonic  arid.  The  application  of  the  rule 
is  found  to  hold  not  only  in  simple  mixtures,  but  in  more 
intimate  combinations,  provided  no  very  considerable 
4;pndep8ation  has  been  produced.    Thus  ammoniacal  gas 
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produces  the  effect  indicated  by  the  quantities  of  azote 

and  of  hydrogen  which  enter  into  its  composition ;  but  if 

the  condensation  be  too  great,   there  is  some  alteration 

though  yery  small.     Such  is  the  case  with  water. 

Murifttie  add        The  examination  of  muriatic  acid  gas,  made  after  these 

S**^  principles,  shews  that  its  radical  cannot  be   azote;  an,d 

also  thkt  it  cannot  be  an  oxide  pf  hydrogen,  containing 

less  oxygen  than  water. 

The  diamond        The  refraction  of  the  diamond  being  much  stronger 

inferred  to        ^^j^  ^^^  which  is  indicated  for  carbon  by  the  Tefractions 

contain  hidro*  ...  ^ 

gen.  of  carbonic  acid,  alcohol,  ^ether,  and  other  substances  of 

which  carbon  makes  a  part;  M.  Biot  concludes,  thattho 
diamond  cannot  be  pure  carbon,  and  that  we  must  admit 
at  least  one-fourth  qf  hydrogen  to  satisfy  the  k-esults  of 
the  experiment. 

The  examinatipn  of  animal  and  vegetable  products  ba« 
been  carried  on  with  activity  and  effect. 
New  principle      The  crystalline  and  soluble   principle  in    asparagus^  ^ 
in  atparagut.     ^hich  Is  neither  acid  nor  neutral,  and  does  not  affect  the 
ordinary  re^ageuts,  has  been  discovered  by  Vauquelin  and 
Robiquet.     The  account  has  already  been  inserted  in  out 
Journal.     Vol.  XV.  242. 
Saccharine     *       M.  Thenard,  ProfeSsor  of  the  College  of  France,  has 
matter  in  bile,  completely   ascertained  the  existence  in  the  bile   of  a 
saccharine  matter  which  serves  to  keep  the  oily  part  in 
solution.     His  methods  of  analysis  are  such  as  do  great 
credit  to  his  sagacity. 
Component  Seguin  has  made  experiments  on  coffee,  which  he  finds 

parts  of  cotice.  ^^  cobsist  of  albumen,  oil,  a  peculiar  principle  which  he 
calls  the  bitter  principle,  and  a  green  matter  which  is  a 
combination  of  this  last  with  albumen.  He  finds  that 
the  proportions  vary  in  different  specimens  ;  that  torris 
faction  augments  the  proportion  of  the  bitter  principle 
by  destroying  the  albumen ;  that  tlifcse  two  last  princi- 
ples contain  much  azote;  and  that  the  bitter  principle  it 
antiseptic.  Theoilof  coffee  is  without  smell,  co^elahle, 
and  white. 

Mr.  Seguin  has  discovered  albumen  in  a  great  number 
of  other  vegetables,  and  most  of  them  contain  a  bitter 
Albumen  in      principle,  in  some  respects  similar  to  that  of  coflTce. 
g     p  ^fw*    .     -p^Q^  j-Y^^  remarkable  ^uai|tity  qf  albumen  found  tn 

ve^etabl^ 


igeteble  juices  which  ferment  without  yeast,  and  afford 
Tisoas  liquor,  this  chemist  was  led  to  inquire  whether 
le  albamen  might  not  be  of  essential  consequence  to 
lb  intestine  motion  which  is  still  so  little  understood. 
[e  assures  us,  that  haring  deprived  these  juices  of  albu- 
rn thejT  became  incapable  of  fermenting,  and  that  haT. 
■g  artificially 'supplied  this  principle,  such,  for  example, 
IS  wliite  of  egg  to  saccharine  matter,   the  fermentation  ^^    .     ^^ 
ttbk  place  when  other  circumstances  were  suitable,  and  a  ciple  of  fer- 
■alter  similar  to  yeast  was  deposited  which  appeared  to  in^tation. 
Mm  to  be  only  the  albumen  which  was  altered  so  as  to 
be  nearly  insoluble  without  having  lost  its  fcrmentescible 
ictioQ. '   Hence  he  concludes  that  albumen,  whether  ani-* 
■al  or  vegetable  is  the  true  ferment. 

Mr.  ^guin  has   further  ascertained  that  albumen  is  Interesting 
band  in  three  different  degrees  of  insolubility  and  dispo-  ^  ferments? 
lition  to  become  fibroas  ;  that  the  more  it  is  soluble,  the  tloo. 
■ore  powerful  is  its  action ;  that  the  respective  propor- 
Hpiis  of  albumen   and  of  sugar  in  the  different  juices 
leCiennine  the  vinous  or  acetous  nature  of  the  product- of 
fcrmentation,  the  product   being   more  spirituous,  the 
greater  the  quantity  of  sugar ;  and  lastly,  that  most  of 
the  fermentable  Juices  contain  a  bitter  principle  analogous 
to  that  of  coffee,  which  is  of  no  effect  in  the  fermentation, 
bat  contributes  to  the  taste  and  preservation  of  the  fcr^  « 

Bcnted  liquor. 

Tannin,  the  vegetable  pfinclple  formerly  discovered  by  New  facu  re- 
Scgain,  and  of  which  the  character  is  to  form  an  insoluble  ^p^^^^S  <^a- 
CODpound  with  gelatine,  has  been  again   examined  by 
Bouillon  la  Grange,  Professor  at  the  Napoleon  Lyceum. 

He  has  found  that  it  has  an  affinity  for  the  alkalis,  the 
earths,  and  the  metallic  oxides,  and  the  faculty  of  becom.. 
Dig  converted  into  gallic  acid  by  absorbing/oxigen. 

The  tannins  extracted  from  different  vegetables  vary  a 
little  in  their  composition ;  and  that  which  was  disco- 
vered by  Mr.  Ilatchctt,  of  London,  in  such  great  abun- 
dance  in  cachou  is  rather  more  oxigonated  than  the 
Others. 

An  Italian    chemist,    Morichini,    having   discovered  Fluoric  add  la 
Caoric  acid  in  the  enamel  of  the  fossile  grinders  of  the  ^°**^  ^^^^^* 
plepfaaot,  analized  the  enamel  of  human  teeth,  and  sup. 

po>ed 
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pofed  he  had  obtained  the  fame  priaciple,  Mr.  Gaf 
Lussac  fiads  it  likewise  ia  nory^  as  well  when  ikcah  ^ 
when  in  the  fossil  atate,  aad  also  in  the  tasks  of  fhf 
boar. 

Messrs.  Fourcroy  and  Vauquelia  haje  repeated  thai 

experimeiits,  and  have,  in  £ict,  obtained  this  add  fieaai 

t  tasks  and  teeth  altered  by  their  continoance  in  the  earA| 

but  not  fronn  the  same  parts  when  fresh,   nor  eren  ia 

those  which  were  fossil  and  had  nadergooe  no  change. 

The  experiments  of  Vauquelia  upon  hair  have  aliiQai^ 
appuared  in  our  Journa].     Vol.  XV.  141« 
The  Bamre  of     Clemont  and  Desormes  have  made  eaperimeota  to  iai* 
Rflnn  alum    (ate  the  Roman  aluai,  in  which  they  hare  perfectly  aici 
•'''■^■^        cceded  in    the  large  way.     Their  method   consisted  ia 
calcination  and  recrystallization,  which  afforded  an  alaa 
di^prived  of  part  of  its  superabundant  acid.     Cunuukaa 
asserts,  that  it  is  also  necessary  that  the  small  qoaatitjtf 
iron  usually  contained  in    alam   should  be  Glided  19 
tlie  maximu 01  for  this  purpose.     But  in  a  later  neBoi^ 
Thcnard  and  Hoard  appear  to  ha?Q  completdy  dispossi 
of  the  subject.     They  have  ascertained  that  one  (hM« 
sandth  part  of  iron  has  an  influence  on  the  effect  of  alna 
in  dying ;  that  the  efforts  of  the  alum  maker  ouglit  toba 
directed  to  clear  tiiis  salt  from  that  minute  quantity ;  that 
the  oxigenation  produces  this  effect  by  rendering  the  iron 
insoluble;  and  lastly,  that  well  purified  alum  is  of  eqaal 
taluefor  manufacturing  processes  with  that  of  Roaa 
Pkmlniion  hy      '^he  application  of  the  oxygenated  mudatic  gas  to  pie- 
bii-aMiriadc     vent  the  effects  of  contagion^  as  pointed  out  by  GnyiOBy 
*^  has  been  strongly  confirmed  in  the  hospitals  of  Franoe; 

and  it  is  asserted  to  have  produced  the  happiest  effects  u 
a  preservative  against  the  yellow  ferer  in  Spain. 
ilnatomicai  Many  interesting   anatomical  researches  by  TarpTa, 

'"^^^^  CuTier,  Tenon,  Laumanier,  Pictet,  Duvernay,  DaiaaS| 

and  others,  have  enriched  the  year  preceding  the  sessioa 
-     of  July  last. 

The  report  concerning  the  mathematical  transactions  of 

the  Class  oi*  Science  was  given  by  Delambre. 

Tiicfntient  lu  the  question  which  has  arisen  on  the  subject  of  the 

Srmc'TnLap-  "®^  measure  of  a  degree  in  Lapland,  in  which  the  cause 

land  was  erro*  oL'the  error  committed  in  1736  is  required  to  be  asoer* 
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tained,  Mf.  Lalande  has  souglit  in  his  long  experience 
for  facts  which  might  answer  (hat  purpose.  He  has  reu 
marked,  tiiat  at  that  time  the  use  of  the  telescope  of 
verification  (lanette  d'^preove^  was  entirely  unknown. 
This  Tery  commodious  and  simple  instrument,  which  ^^^^^ 
might  be  supposed  of  as  early  an  inyentioii  as  the  applica-  wu  not  tba 
tion  of  telescopes  to  sectors  and  quadrants,  is  tidore  known, 
modern  than  might  be  imagined.  We  possess  the  advan- 
tage of  this,  as  well  as  of  many  other  articles  of  daily  use, 
without  inquiring  after  their  inventors.  It  is  mentioned 
for  the  first  time  in  the  edition  of  Lalande's  Astronomyj 
of  l764.  In  order  to  verify  the  parallelism  oftelescopes, 
Bouguer  adopted  the  use  of  two  pins  or  studs,  which  were 
mutually  to  be  changed  in  place,  in  order  to  ascertain 
whether  they  had  really  the  same  height.  Hehhnself 
made  use  of  a  more  imperfect  method,  which  is  still  less 
entitled  than  the  studs  to  be  put  in  competition  with  the 
proof  telescope  of  Lalande,  which  is  at  present  universally 
adopted.  We  do  not  know  whether  Graham  had  sqoei^ 
equivalent  method  of  approximation  to  verify  his  i^ior. 
Maupertuis  makes  no  mention  of  any  such  thing  in'  the 
chapter  wherein  he  treats  of  the  verification  of  that  in* 
strument,  and  this  neglect  may  in  part  explain  the  error 
which  is  imputed  to  him. 

Mr.  Legendre  has  been  busied  upon  a  question  of  im-  sAa^tid.  tii* 
portance,  though   of  rare  application.    His  memoir  is  angles  r     ~  * 
entitled,  ^^  Analysis  of  Triangles  traced  on  the  Spheroicl.'^   ^ 
.    The  early  astronomers  who  measured  the  earth  with 
some  exactness^  considered  it  as  a  sphere  of  immense  ra» 
dius,  in  comparison  with  the  small  intervals  they  proposed 
to  ascertain.     The  greatest  side  of  any  triangle  in  these 
operations  does  not  exceed  60,000  metres,  and  t)ie  difier« 
encc  between  such  an  arc  and  the  right  line  that  would 
cfonnect  its  extremities,  is  scarcely  two  decimeters,  or 
the  three  hundred  thousandth  part.     It  was  therefore^ 
with  reason,  supposed  that  triangles  of  so  minute  a  cnr« 
vaturc  might  be  considered  as  right  lined. 

In  the  latter  operations  wherein  it  was  nought  to  de- 
termine  more  exactly  the  difference  between  die  terres- 
trial  globe  and  a  perfect  sphere,  an  attention  to  accuracjr 
was  carried  farther.    The  triangles  formed  at  the  stirface 

of 
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of  the  earth  were  considered  as  rery  minute  portions  of 
a  sphere,  which,  in  all  the  extent  of  each  triangle  wai 
confoundt'd  with  the  spheroid. 

Does  this  supposition,  though  less  inaccurate  than  tk 
preceding,  promise  all  the  precision  which  it  seems  fair  to 
expect  from  it  ?  and  since  it  is  a  spheroid  which  is  to  be 
measured,  why  not  calculate  the  triangles  as  spheroidil! 
This  question  is  so  obvious  that  it  must   at  once  havi 
offered  itself  to  the  astronomers  charged  with  the  open, 
tion,  and  to  each  of  the  learned  men,   united  from  tke 
different  parts  of  Europe,  to  examine  and  form  a  judge- 
ment of  the  work  which  had  booii  executed.    In  one  of  the 
first  meetings  of  the  commission,  a  learned  foreigner,  H. 
Tralles,  remarked  that  the  bases  of  Melun  and  Perpignu 
could  not  be  simply  considered  as  arcs  which  should  be 
throughout  in  the  saipe  place,  but  as  curres  of  doubk 
curvature.     This   remark  was  made  by  Clairant  above 
fifly  years  before ;  but  it  was  always  thought  that  tta 
effect  of  the  double  curvature  could  not  become  even  a 
Httle  perceptible,  unless  upon  intervals  much  greater  thai 
we  can  directly  measure  ;  and  it  was  concluded  thatjMit 
siderations  of  the  spheroid  would  only  add  an  useleH  de- 
gree of  complication  to  calculations  ulrcarly  too  complei. 
In  fact,  the  spheroid  differs  from  the  sphere  muchleis  thw 
the  sphere  itself  does  from  a  plane.     Now  the  spheridtj 
of  the  triangles  does  not  introduce  any  terms  into  the  caU 
culations  but  those  of  the  second  order  for  the  angles, 
and  of  the  third  for  the  sides.      It  was  therefore  natural 
to  think  that  the  terms  dependant  on  the  spheroid  would 
be  of  an  order  more  elevated,  and  still  less  sensible  on  ac- 
count of  their  extreme  minuteness.     But  no  one  yet  hill 
written  on  the  subject ;  it  was  not  to  be  supposed  that 
the  astronomers  would  rest  contented  with  vague  conii* 
derations  and  a  simple  probability.     This  point,  tbcj 
inform  us  will  be  found  discussed  in  the  article  ^'  Calcohk 
tion  of  the  Triangles/*  in  the  second  volume  of  the  Meri- 
dian, at  present  in  the  press  ;  in  which  it  will  be  demon- 
strated,   from    considerations    of  great  simplicity  and 
elementary  throughout,  that  the  difference  between  the 
spherical  and  spheroidal  angles  of  the  greatest  of  their 
triangles,  is  not  one  sixtieth  of  a  second,  and-  that  ths 
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donUftcilvvatuipedoes  Aot  obaogi^  th^  longest  of  their  #ide9 
nearly  so  much  as  ope  ceEtiinetre.  These  results  «re 
coDfirmod  hy  antioipatian  im  tjie^leari)^  afi^y9is  qf  L«^ 
geiidr^. 

XThc  Concluuon  of  fhit  Report  in  our  next.] 

I 

UniversHif  of  GoiHngen. 

"The  foreign  Journals  give  accounts  of  the  new  modeli 
ing   of  the   constitution  of  this  University,  under  the 
Prusiian' gorernment,  which  the  disastrous  €ren^8t)f  war 
hayft  since  shaken  to  its' centre.     I  shall  not  copy  this 
part  of  their  intelligence,  so  little  likely  to  be  permaJ  Mayer  on  pla- 
lieiit,  but  shall  confine  myself  to  the  notice  of  the  first  nctarv  affinity 
part  of  the  Meteorologic  Researches,  which  Professor  ""^  ">&«»««• 
Mayet'has  read  to  the  6oicict)r. 

In  this  paper  he  treats  of  the  ehemi6al  affinity  of  tlie 
heayehly  bodies,  or  the  influence  they  appear  to  exercise 
tiponeach  other  independent  of  gravity,  which 'influen(;e 
is  manifested  in  tKcif  atmospheres.  He  particularly  at. 
tends  to  that  of  the  moon  upon  ours,  which  leads  him  to  « 
treat  of  globes  of  fire,  and  stones,  said  to  hafve'  flilien 
from  the  sky.  lie  rematks,  that  almost  all  these  pheno. 
mena  have  taken  place  wlien  the  moon  was  hear  one  of 
its  nodes,  and  in  that  half  of  its  orbit  in  which  its  light 
is  on  the  wane.  In  the  cases  which  seem  to  oppose  this 
observation,  the  coincidence  of  the  passage  of  the  moon 
through  one  of  these  nodes,  with  its  last  quarter,  topk 
place  the  preceding  lunation.  Thus  it  was  in  1803,  in 
the  lunation  which  preceded  that  of  the  shower  of  stoics 
atL'Aigle. 


JkaJlcm^  of  Uneful  Scienc&s  at  Erfurt. 

In  "the  ordinary  sitting  of  the  Academy  of  Useful  Scl-  Ore  of  pUtlniu 
ttices  at  Erfurt,  on  the  4th  of  Mardi,  M.  Bncholz  pre. 
■entedamemoir,  transmitted  by  M.  Trottsdorif,  inttUed, 
~^  New  t^xperimtots  to  afford  a  more  accurate  know- 
)gdge  of  theOre  6{  Platina."    The  author  endeavours  to 

ToL.  KV .— Dec.  1806.  Z  s  reconcile 
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rtteoncila  the  contradictiom  of  the  Engliih  and  FrcHk 
chemists  relative  to  this  metal.  After  a  long  aeriei  at 
Experiments,  he  has  found  that  Platina,  in  Its  crvde  stali^ 
contains  also  foar  other  metals,  osmium,  iridium,  ifcs^ 
dium,  and  palladium,  and  he  gires  the  character!  of 
each. 

Iceland  ciTBtal.  Profiessor  Bemhardi  communicated  some  researches  eH 
the  double  refraction  of  Iceland  crystal,  or  the  ciyiliU 
lized  carbonate  of  lime,  in  which  he  has  noted  the  ph^ 
nomcoa  with  greater  precision  than  has  hitherto 
done. 

Lycopodium.        M.  Bucholz  communicated  the  results  of  his 

tnents  on  the  seeds  of  Lycopodium,  which  afford 
Tiews  respecting  this  vegetable  product.  1.  The  aeed  if 
lycopodium  contains  one-sixteenth  part  of  a  fat  oil,  ef  a 
brownish  yellow  colour,  and  soluble  in  alcohol.  9.  A 
portion  of  true  sugar.  3.  A  Tisdd  extract,  of  abnnrfc 
ish  yellow  colour  and  insipid  taste.  4.  The  r«UM^ 
after  treatment  with  alcohol  and  water,  appean  cntilkd 
to  be  considered  as  a  peculiar  product  of  the  vi 
kingdom.  5.  The  yellowish  appearance  of  the 
this  last  state,  appears  to  indicate  the  union  of  a  kindef 
pigment  with  the  first  principles  of  the  seed,  or  atkuta 
Tery  intimate  union  of  the  constituent  parts  of  tUs  sasL 
0.  It  is  the  oily  part  that  enters  into  thecompositioBof 
this  seed  which  renders  it  so  speedily  combaatiUe»  sal 
causes  it  so  immediately  to  separate  from  water.^  • 

Wirlemberg, 
Price  for  the        M.  Caula,  Banker  to  the  Court  of  Wirtamberg,  hai 
iMcdngfouil'  off<^rcd  a  prize  of   150  florins  (13  guineas),  for  that 
benei.  explanation  which  shall  be  judged  the  most  satistactoif 

on  the  subject  of  the  fossil  bones  continually  found  in  the 
kingdom  of  Wirtcmberg,  It  is  not  simply  a  critical  dis- 
sertation which  is  exppcted  on  the  different  opinioni  rehk 
tive  to  the  erents  which  may  haTe  transported  -ttcse 
remains  of  the  animal  kingdom  into  the  .places  "vhvs 
they  are  now  found;  but  it  is  most  particnUuiy  deriiel 
that  some  elucidation  should  be  giren  from  the  dimaicsl 
decomposition  and  connection  of  these  bones.  It  is  dat 
sired  also,  that  a  deduction  should  be  miMie  of  .Ae  cha», 

racterirtii 


ittcteristic  epocbas  of  their  existence  from  the  geologic 
proportions  of  the  successive  or  gradual  strata  in  which 
th^  take  their  origin,  in  order  to  establish  upon  those 
data  a  better  judgment  than  has  heretofore  been  made 
incoming  the  reToFutions  our  globe  maj  have  been 
subjected  to  with  regard  to  the  animal  kingdom.  It  wHl 
therefore  be  necessary,  for  the  accomplbhment  of  this 
purpose,  to  endeavour  to  collect  into  determinate  spe* 
cies  the  animal  skeletons  at  present  come  to  our  know- 
ledge, to  shew  the  identity  and  the  diflferences  of  these 
skeletons  with  respect  to  living  animals ;  and  lastly,  to 
assign  to  the  species,  considered  as  extinct,  the  rank 
which  they  ought  to  hold  in  the  natural  history  of  the 
animals  still  existing  on  the  face  of  the  earth. 

Planetary  Epocha. 
M.  de  Lalande  received,  in  the  month  of  April  last,  FliaecarT  epe* 
an  anonjHDOus  letter,  from  Franckfort,  in  which  it  was  cha  ef  liofiom 
•aid  that  a  German  of  high  reputation  in  several  sciences  7**"* 
discovered,  fifty   years  ago,    a  remarkable  period  of 
980,000  years  for  the  return  of  the  six  planets  to  the  same 
point  of  the  heavens,   and  his  opinion  thereon  is  reU 
quested  to  be  given  in  the  Magazin  EncydopMique  of        - 
M.  Millin.    The  number  of  revolutions  found  by  the 
German  astronomer  for  eaeh  of  the  planets  have  been' 
reduced  into  seconds  by  Lalande  from  the  revolutions  ai 
at  present  known,  and  are  as  under : 

Mercury. ...  1 16M77        8836135098021. 

Venus 455  m        8835595689448. 

Earth 280000        8835940080000. 

Mars 148878        8835946519500. 

Jupiter^....     23616        8835946544448. 

Saturn 95 1 6         8835946558608. 

M.  Lalande  remarks,  that  these  numbers  differ  so  little 
that  the  deviation  from  the  same  precise  number  of  se- 
conds in  each  sum  of  revolutions  is  not  greater  than  the 
vncertainty  in  the  known  durations  of  those  revolutions. 
He  therefore  considers  the  return  of  the  planets  in  280,000 
years  as  a  curious  result,  and  is  desiroua  of  knowing  the 
name  of  him  who  had  the  courage  to  make  «uch  long 
calcuUtions. 
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Solar  Spots. 
Solar  ipoti:  M.  Hultz,  a  Prussian  Astronomer,  of  FranlCort  on 

the  Oder,  has  published  an  opinion,  in  August  last,  (hat 
the  sun  at  that  time  was  undergoing  a  cpnsiderabk 
change.  Uis  opinion  was  founded  on  a  number  of  spots 
•Gcupying  one-fifth  part  of  Its  diameter  in  theiir  length  j 
and  jone-nineteenth  in  their  breadth.  These  spots  Taried 
in  their  form,  and  wene  perceptibly  chained  in  the  count 
ef  two  or  three  hours* 


■j 


I.  ••.'» 
To  Mr.  Nicholson.  '  ''^ 

Sir, 
I  shall  feel  particularly  obliged  to  some  of  your  nu« 
merbus  correspondents  for  information^  tiirovgii  die  ihU 
dium  of  the  Journal,  respecting  the  mannierof  disseWiag 
the  elastic  gum  {^Caoutchouc)  so  as  to  render  rt  sppKcrilto 
to  form  a  coat  on  silk^  kc*  for  surgical  purposes. 

lam.  Sir,  '^i 

Your  obedient-seraliit,   '  i 
Apr.  7, 180(5.  A€ONSTANT  REAIMR. 


RECORDS  OF  LITERATURE. 
The  prospectus  of  a  new  periodical  work  ^as  juBt  been 
circulated,  entitled.  Records  of  Literatjire;  it  is  intended 
to  present  a  general  statement  of  the  progress  of  Juiov« 
ledge  in  all  its  departments;  and,  .by  giving  a  brief- 
account  of  all  works  announced  or  published|  toiormaa 
Index  to  the  Literature  of  the  World. 


/  mil  examine  the  principal  chemical  labaraiariew^  mi 
if  the  subject  should  appear  ojst^ffident  novfilty^  §fft0:4ia 
general  descriptions  of  I^wisy  Macquer^  Lmtcesier^  MfV^ 
souj  and.othersy  I  xsiUgive^a  notice  as  regueited-tig  mf 
correspondent  X.  ¥• 
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SUPPLEMENT  TO  VOL.  ZT. 


■^  ARTICLE  I. 

mmrvtMom  and  Experiments  to  shew  thai  the  Effede 
i  mtctibei  bffMr.  DUpan  to  the  perpendicuiar  Descent  of 
\.    thmr  Droit  are  not  90  general  as  to  ti^pport  his  Theory* 

Im  m  Letter  from  Jonv  Gouoh,  Esq, 


SlR^ 


To  Mr.  NICHOLSON. 

Middieskazcj  Dec.  Sth,  1808. 


An 


Ingaiioiis  memoir  on  congelation  in  Spring  andDiipamon  the 
•ppearcd  in  your  Jonmal  for  November ;  in  ^fT^^^ei 
'vkidi  the  writer,  M.  Oispan,  mentions  certain  cxperi-totheairan 
Lis  on  the  authority  of  a  Parisian  philosopher.    He  ^  <^* 
infomed  by  this  gentleman,  that  if  sereral  plates  of 
fee  exposed  to  the  air  in  a  frosty  CTening,  one  of 
wUd  is  cofereS  with  a  pane  of  glass,  ftc.  the  water  in 
Ae  open  Tesseh  will  freeze,  bnt  the  contents  of  the 
plate  wHl  remidn  fluid.    The  same  person  also 
I,  that  if  a  funnel  be  suspended  in  the  erening,  at 
aaoderate  distance,  OTer  a  plate  of  water  broader  than 
Vol.  X  V.^S VPPLnf  bnt.  A  a  a  ^  itself, 
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•  •         -      » 

ilaelf,  a  ring  of  ice  will  be  fbmul  ndhering  to  the  circum* 

fercncc  of  the  plate  in  the  morning  ;  but  the   water  im- 
mediately under  the  funnel  will  retain  its  llnidity. 
Experiment  to      The,  perusal   of  M.  Dispah's   ingenious  essay  brought 

dctcriminc  several  factjj  to  my  recollectipou  M^hich  rendered  the  accu- 
whcthcrthe  .    .  •'.'    .  :     :  ,  ,. 

freezing  is  ef-  racy  ot 'the  preying  narrative  somewhat  disputable; 
fected  by  an  ^j^t  memory  too  frequently  preserves  the  outlines  of 
dicuUrly  events,  wliile  she   neglects  to  record  collateral   circum- 

downward.  stances  of  importance ;  I  therefore  resolved  to  try  th^ 
merits  of  the  Parisian's  relation  by  tskperimetit  the  first 
opportunity.  This  design  was  soon  accomplished;  for  a 
suitable  occasion  presented  itself  on  the  21st  of  Novem* 
ber.  The  evening  was  perfectly  ca^u^ ;  and  I  found  the 
copper  funnel  of  a  rain  gangc  slightly  incrusted  with  hoar 
frost  at  7  P.  M.  A  saucer,  containing  water,  was  imme-> 
diately  placed  upon  a  stand  in  the  ^ioiddlc  of  a  garden, 
one  half  of  this  Vessel  being  covered  v^itfk  a  pane  of  glass, 
while  the  other  remained  exposed,  and  th^  distance  of  i 
of  an  inch  separated  the  glass  from  the  water.  The 
evening  proved  very  favourable  to  the  experiment,  for 
hoar  frost  fell  copiously  upon  slender  bodies,'  such  as 
gates  and  pales,  as  the  night  advanced,  bat  the  gravel 
It  did  not  ^alks  of  the  garden  remained  wet  at  11  P,  M.  The 
prove  so.  saucer  was  visited  at  this  time,  when  it  was  .found  per* 

fectly  covered  with  a  film   of  ice,  and  both'  sides  of.'the 
glass  were  incrusted  with  rime.     The  film  on  the  saucer 
grew  thicker  in  the^ course  of  the  night ;  but  the  vessel  of 
water  which  6tood  upon  the  sole  of  a  v'ii^dow  in  the  gar* 
den  remained  unfroxon  in  the  morning. 
'J'he  facts  indi-      Were  the  i>rcccdin'j  remarks  submitted  to  the  consider- 
•upcrioftVm-   *^'^"  ^^  ^^'  l^ij^pan's  friend,  perhaps  ho  would  say,  th^t 
perature  of  a    the  lintel  of  the   window  protected  the  vessel  standing 
dwd^Dg  house  (mder  it  from  the  frigorific  particles,  by   interrupting 
in/on  the        their  perpendicular  descent ;  consequently  the  water  re- 
ground  near  it.  tained  its  fluidity,  being  sheltered  from  tho  influx.of, those 
minute  bodies  which  constitute  the  true  causa  of  oong^la- 
tion.     The  experiment  might  also  be  rejected  by  the  saii^c 
philosopher  not  without  some  shew  of  reason,  for  it  cvi- 
.  dcntly  answered  his  expectations  in  one  instance,  though 
it  disappointed  them  in  another.     The  same   objectioits 
may  be  urged,  with  equal  effect,  by  those  who  suppofc 

that 
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tilat  conflation  is  caused  in  Spring  and  Autumn  by  hoar 
£ro6t  failing .  perpendicularly  from  the  atmoBphore;  but 
the  morning  of  the  22nd  exhibited  appearances  which  re- 
concile the  apparent  contradictions  of  my  experiment  on 
Tery  different  principles.  The  roads  were  dirty,  in  con- 
sequence of  a  week  of  very  tempestuous  weather,  and  the 
8Br£aceof  the  mire  upon  them  was  slightly  frozen;  but 
the  small  collections  of  watef  and  mud  which  were  found 
near  the  house  remained  untouched  by  the  frost,  even  in 
situations  where  the  eyes  of  the  building  could  not  pro* 
tect  them  from  the  perpendicular  descent  of  particles 
ialliDg  from  the  atmosphere.  The  foregoing  observation 
induces  me  to  conclude^  that  the  superior  temperature  of 
the  house  counteracted  the  feeble  cficccs  of  the  frost  to  a 
certain  distance  from  itself,  and  raised  the  temperature  of 
a  Tortical  stratum  of  air  above  the  freezing  point :  now  as 
the  vessel  stood  on  the  sole  of  the  window,  on  which  my 
obsenrations  were  made,  it  was  wholly  surrounded  by 
this  warm  stratum;  consequently,  the  water  contained 
in  it  could  not  freeze,  while  the  saucer  in  the  middle  of 
the  garden  was  exposed  to  a  degree  of  temperature  lower 
than  32». 

I  am  farther  convinced  of  the  justice  of  this  conclu-  Houses  and 
sion  by  having  frequently  found  that  houses  and  strong  walls  do  not 
walls  do  not  heat  and  cool  with  the  same  celerity  as  the  ^s  quickly  at 
atmosphere.     This  appears  to  be  the  reason  Ivhy  slight  the  atmot-, 
frosts  are  found  to  prevail  in  Spring  and  Autumn  in  the  P***^**^* 
open  fields,  which  do  not  extend  their  eflbcts  to  towns ; 
while,  on   the  contrary,  exposed  roads  are   frequently 
obseryed  to  be  wet  and  dirty  after  the  conclusion  of  a  (it 
of  severe  weather,  at  a  time  when  the  ground  close  to  high 
buildings  rem^s .  frozen.     To   prove  that  this  was  the 
real  cause  of  the  contradiction  apparent  in  my  experi- 
roent,  I  repeated  it  on  a  subsequent  occasion   with  this 
addition :  two  Florence  flasks  were  exposed  to  the  air, 
one  of  them  being  suspended  on  a  tree  in  the  middle  of 
the  garden,  and  the  other  on  the  branch  of  a  cherry  tree 
near  a  pot  of  water  standing   in  .the  window  mentioned 
before.     The  flxsk  in  the  mi<ldlc  of  the  garden  was  soon 
incrusted  with  rime,  and  a  film  of  ice  had  been  fo^ed  in    . 
the  mean  time  upon  a  plate  of  water  standing  in  the  open 

AAa  2  air;    ' 
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air ;  but  the  ressel  on  the  window  sole  remained  perfecdj 
fluid,  and  the  flask  on  the  neighbouring  cherry  tree  wai 
only  wet  with  dew,  being  nntoached  by  hoar  ft'ost 
VhePariftian        SeTeral  of  the  facts  stated  abore  are  common  occur- 

TO?prob«blT  ^^^^^9  *°^  *^^y  ®^^*^  *^  reconcile  the  opposite  results  of 
made  in  favor-  my  experiment  with  ease ;  we  may  therefore  say,  with- 
able  cireum-  out  hesitation,  that  the  experiments  of  the  Parisian  philo- 
sopher happened  to  be  made  under  circumstances  which 
proved  highly  favourable  to  hb  hypothesis.  I  Tenture  to 
make  this  assertion,  because  a  saucer  of  water,  one  half 
of  which  was  covered  with  glass,  CTidently  comprises  all 
his  experiments  in  one ;  it  aJso  refutes  them  singly,  bj 
shewing  that  congelation  took  plac«  under  the  pand  of 
glass,  as  well  as  in  the  exposed  part  of  the  saucer.  In 
order,  however,  to  gire  an  additional  proof  of  a  tact^ 
which  is  almost  demonstrated  by  common  obserrttioD,  I 
took  the  opportunity  of  a  calm  erening  when  the  frost 
was  very  gentle,  and  placed  a  cup  of  water  under  a  glass 
bell  upon  a  stand  in  the  middle  of  the  garden ;  at  Ae 
same  time  a  circular  plate  of  metal,  fire  inches  in  diameter^ 
was  suspended  horizontally  over  the  centre  of  a  vessel  of 
water,  which  was  considerably  broader  than  itself;  the 
distance  between  the  plate  and  water  was  about  two 
inches,  but  neither  the  bell  nor  the  plate  prevented  their 
y^^  ^  respective  vessels  from  being  covered  with  ice.  It  will 
cover.  now  appear,  that  congelation  is  not  caused  in  Spring  and 

Autumn  by  adventitious  particles  of  any  kind  falling 
from  the  atmosphere ;    on  the    contrary,  vernal    and 
autumnal  frosts  must  evidently  be  ascribed  to  the  com- 
mon efiect  which  Is  universally  produced  in  water  by  a 
temperature  less  than  329,     What  is  still  more  to  the 
present  purpose,  water  may  be  concreted  into  ice,  m 
circumstances  under  which   the  aqueous  part  of  the  at- 
mosphere  cannot  be  converted  into  hoar  frost ;  so  that 
there  is  no  necessity  to  employ  the  latter  production  as 
an  agent  contributing  to   the.  formation  of  the   other. 
The  truth  of  what  is  here  advanced  will  be  proved  by  the 
following  experiment,  which  I  made  some  years  ago-.«« 
Congelation  in  Having  observed  a  quafitity  of  wet  woollen  yarn  to  be 
circumsuncei  frozen,  which  was  exposed  -to  a  moderate  north  wind 
froit  could  not  upon  the  rails  of  a  wooden  bridge,  I  suspended  a  ther« 
be  formed.  mometer 
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iKter  In  front  of  it,  which  did  not  descend  lower  than 
'.  We  hire  here  an  inslance  of  congelation  where 
ir  Groitcould  not  c«ist;  but  Eu<;pcctinK  evaporaliou  (o 
t  tite  caiKc,  I  had  (he  lliermomcter  dipped  in  water  n{ 
ABd  exposed  it  again  to  the  breeze;  upon  which  Hio 
bll  to  20.5",  and  a  film  of  ice  formcj  on  the 
tl&  io  a  shurt  time.  Two  small  purccU  of  vat  yarn 
VK  ftUo  placed  in  the  same  Mtnatlon,  one  of  them  being 
idosed  in  a  corked  phial,  while  the  other  rcDiained  ex. 
BMd  to  the  wind  ;  the  latter  soon  became  stiff,  but  the 
Mmcr  CoudnDed  soft  for  the  space  of  three  hours. 
Tkecxpcriments detailed  in  this  letter  ha«e  coniinced  t 
W}  and  the  same  eridcnce  perhaps  roay  convince  some  ^ 
yomr  readers,  that  M.  Dispan's  theory  cannot  be  re-  ^^. 
loo;  forwaterhas  been  shewn  to  congeal  without  the 
of  hoar  frost,  when  the  freezing  powers  of  ihc 
iMMphere  are  very  feeble ;  which  appears  to  be  an  un- 
ible  objecdon  to  the  theory  in  qucsiioa.  As  for 
phenomenon  described  by  M.  Oispan,  perhaps  it  is 
very  tincommon;  at  least  [  have  known  something 
occur  more  than  once  on  a  part  of  the  river  at 
adal,  where  the  current  is  obstructed  by  a  weir  placed 
lUtle  below  a  stone  bridge.  The  expanse  of  water 
by  this  impediment  is  occasionally  covered  witha 
wet  of  tbin  ice  aboTc  and  below  the  bridge  in  the  course 
r  Vttighl  of  calm  and  moderate  frast,  when  the  river  b 
nv  and  ikcarly  stagnant;  at  the  same  time  no  symptoms 
t  ruBgetotion  are  seen  under  the  arches.  I  have  always 
Itribuii-d  this  singular  occurrence  to  the  same  cause 
rUch  precenedmy  water  pots  on  the  window  sole  from 
he  frost ;  that  is,  1  hare  always  supposed  that  the  supc- 
lortcnperatnre  of  the  bridge  prervnted  the  two  sheets 
f  iec  from  uniting  beneath  it,  nor  could  conjecture  fur. 
liih  me  with  another  reason.  M.  Dispan's  memoir, 
0«c*er,  suggested  new  principles;  and  as  there  was  a 
HMMbilily  nf  error  on  my  part,  I  hn.ve  endeavoured  to 
throw  fresh  light  on  the  subject  by  the  experiments 
iHluck  arc  dow  submitted  to  your  consideration. 
1  remain,  &c. 

JOHN  GOUGH. 
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11. 

Description  of  an  EighUdatf  Clockj  trith  an  imprmt 
Strikifig  Party  by  Mr.  IIenrt  Ward,  of  Blamlfif^ 

Dorsetshire*, 

, ^«^^^^     A  HE  striking  part  of  thii  clock  is  so  far  simpliied, 

iniproveineiit  .       -  • 

and  simplifica-  that  the  whole  train  of  wheels  used  in  common  clockf, 

don  of  the       together  with  the  barrel  and  weight,  are  entirely  mper- 
ttnking  Dart  of      .    . 
elockfc  sedcd. 

The  power  necessary  for  raising  the  hammer  is  obteinai 
from  the  pcndulnm. 

A  A  A  A,  Plate  X.  represent  the  front  side  of  At 
frame.  B,  a  cock  in  which  rests  the  pivot  of  the  pallel 
arbor.  C,  a  brass  arif  firmly  fixed  on  the  same.  Dt,  (ht 
gathering  pallet,  and  £,  a  thin  plate  of  brass,  both 
riTcttod  on  the  same  collet,  whicti  turns  on  a  small  tM 
fixed  in  the  arm  C;  this  brass  plate  has  two  notches  k 
it^  ata^,  in  which  acts  a  slender  spring  F,  fastened  ts 
the  collet  of  the  arm  C,  by  a  small  screw,  and  serves  ts 
keep  the  gathering  pallet  in  its  proper  position.  G»  tlM 
cock  of  the  hammer-bar.  H,  the  hamrocr.tail,  wkkl 
acts  also  as  a  hook  in  the  teeth  of  the  rack.  I,  a  bna 
arm,  or  rather  a  lever,  which  lies  behind  the  minate- 
whcel  N,  and  is  fixed  with  the  hammer-tail  to  the  ksn* 
mer-bar  by  means  of  a  pin.  K,  the  flirt.  M,  the  racL 
N,  the  minute  wheel.  O,  the  hour  wheel.  The  bridgs 
and  snail  are  the  same  as  in  a  common  clock. 

I^hc  operation  of  this  work  is  as  follows.  A  pin  Ji 
fived  in  the  back  of  the  minute  wheel  N,  and  as  it  rs- 
volvcs,  raises  the  lever  I,  by  which  the  hammcr-tail  H  is 
lifted  out  of  the  rack,  the  rack  is  then  at  liberty  to  fidl; 
the  lever  I,  by  bearing  against  the  pin,  rctiirns  gradiiallyy 
and  prevents  the  hammer  from  striking  the  bell. 

Before  the  pin  has  quitted  the  lever  I,  another  pin  ia 
the  front  side  of  the  same  wheel  begins  to  lift  tbe  flirt; 

^  Communicated  to  the  Society  of  Arts.    See  their  VoL  XXHL 

when 
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when  raised  to  a  sufficient  height,  it  is  let  go  by  the  pin,  ImproTcmenc  • 
and  falls  on  the  gathering  pallet  D,  which  forces  it  ipto  ^  "f!^^^ 
the  rack ;  it  is  prevented  from  rising  out  of  the  rack  by  striking  part  off 
the  spring  F,  having  got  into  the  notch  b  of  the  brass  clockii 
^ate  £ ;  the  pallet  immediately  acts  on  the  rack ;  for, 
as  the  arm  C  mores  from  left  to  right,  it  lays  hold  of  a 
tooth,  and  carries  it  along  with  it  by  means  of  the  vis 
inerticD  of  the  pendulum,  at  the  same  time  the  hammer^ 
tail  is  raised  by  another  tooth  of  the  rack,  and  on  quit* 
ting  it  the  hammer  strikes  the  bell ;  When  the  arm  C  re* 
tnms  with  the  gathering  pallet  from  right  to  left,  the 
rack  is  prevented  from  returning  with  it  by  the  tooth 
resting  against  the  end  of  the  hammer-tail,  the  pallet  is 
then  carried  over  another  tooth,  and  at  the  next  vibra- 
tion moves  the  rack  and  hammer-tail  as  before ;  thus  they 
continue  to  act  alternately  on  each  other  till  the  rack  is 
up,  and  the  clock  makes  one  stroke  regularly  at  every 
other  vibration. 

Now,  in  order  to  disengage  the  gathering  pallet,  there 
is  a  pin  fixed  in  the  rack  at  c,  and  as  soon  as  the  last  tooth 
of  the  rack  has  got  past  the  hammer-tail,  the  shoulder  of 
the  brass  plate  £,  which  is  rivetted  to  the  pallet,  strikes 
against  the  pin  c,  and  lifts  it  out  of  the  rack,  the  spring 
F  jumps  into  the  notch  a,  and  prevents  it  from  return- 
ing ;  thus  it  remains  detached,  and  the  pendulum  con- 
tinues to  vibrate  without  any  obstruction.  The  ball  of 
the  pendulum  weighs  about  eight  pounds  thirteen  ounces; 
and  the  weight  24  pounds.  The  clock  has  a  dead 
scapemcnt.  , 

The  objection  that  may  perhaps  be  made  to  this  clock 
is,  that  the  striking  part  disturbs  the  isochronism  of  the 
pendulum;  but  whoever  will  take  the  trouble  to  try  ft 
against  another  pendulum,  of  the  same  length,  both  be« 
fore  and  after  it  has  struck,  will  find  no  sensible  altera* 
ation ;  and  even  if  that  were  the  case,  the  irregularities 
would  be  periodical^  and  return  to  themselves  every 
twelve  hours. 

The  advantages  which  I  conceive  this  clock  to  haye 
over  a  common  clock,  are  as  follow: 

First— That  it  is  not  attended  with  that  disagreeable 
roaring  which  is  frequently  heard  in  the  wheels  and  pini- 

ons 
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ImproTemtet   ^^  ^  otben,  and  patdcnlarly  ike  fly  ptvots  wtiea  hi 
ftoA  fStttftiQca^  Wtttt  of  oil* 

S?8i?T^,  ^     Second— That  tiie  interval  between Ae strokes  is  ml- 
dockf.  '         fomly  the  sanies    the  case  is  ftry  diffisrent  in  otlier 
clocks,  for  as  they  ,get  fool  th^  always  strike  slower, 
and  more  so  still  wlien  the  weather  Is  ctM. 

Third-^That'in  consequence  of  its  simidicity,  it  is  «ot 
liable  to  be  out  of  repair. 

Fonrth«*^T-hat  it  can  be  manufiMtured  for  considerably 
less  expense. 

HENRY  WARD. 


aesfe 


m. 

DefcHpiion  ^  n  Models  far  deoaiing  and  defrsi^ng 
Water^  applicable  to  the  use  of  Canal  Locki^  and  far 
.pretefUing-the  usual  waste  ^f  Water  therein,  with  Dim 
recHonsfor  working  the  same.    By  ilfr.  R.  Salmoii^« 

ImproTement  JLn  Plate  X.  C  is  supposed  to  represent  a  canal  lock  of 
•^"JfiwyJ  *^  common  construction,  whose  lower  gates  /,  a,  open 
towards  or  into  the  lock,  and  its  upper  gates  Ar,  k^  open 
-towards  the  upper  or  higher  lerd  of  the  canal ;  D  is  a 
hollow  caisson,  or  water-tight  chest,  which  is  fitted  to  fi 
«walled  chamber  or  side-lock,  so  as  to  more  freely  up  and 
down  therein  ;  t  is  an  opening,  which  forms  a  connection  ^ 
,  between  the  lock  and  the  caisson-chamber,  and  which 
can  be  closed  by  a  shuttle  fitted  thereto,  when  required. 
Four  standards,  e,  e,  e,  e,  are  firmly  fixed  on  the  ground 
and  walls  of  the  lock  and  chamber ;  and  four  posts,  c^CyC^qj 
are  fixed  in  the  four  comers  of  the  caisson ;  pn  each  al- 
ternate pair  of  these  standards  and  posts  the  frames  a  an4 
b  rest,  as  on  so  many  fulcrums,  or  moreablc  joints ;  the 
frame  d  (Fig.  1  and  2)  has  two  straight  parallel  bars.4^f 
t)iin  iron  fixed  thereto,  and  standing  up  above  the  same; 
the  frame  a  kas  two  similar  bars  afiLxed  to  it,  except  that 

*  From  the  Thmiactiont  of  the  Society  of  Arts,  VoL  XXIIL 
The-  Silver  Meda!  wai  awif dcd  for  thii  eommuaication. 

the 
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vt  top  edges  of  these  arc  hollowed  into  a  curTe,as  shown  improvement 
I  the  figures.  B  A,  is  a  carriage  loaded  with  two  heavy  to fUvc  water 
BMle&  weights,  and  resting  on  four  low  brass  wheels, 
ttving  gTOOTcs  in  thoir  circnitiferences  like  sash  ^^ullies, 
»  receive  the  iron  bars  upon  the  framed  b  and  a,  so  that 
ike  carriage  can  be  drawn  along  upon  them  ;  the  di.'stanco 
nf  the  axles  of  their  wheels  is  such,  that  when  the  wheels 
■I  B  rest  on  the  frame  over  two  of  the  posts  c,  c,  the 
wkeeb  at  A  shall  at  the  same  timo  n^st  over  the  other  two 
posts  c,  c,  as  shown  in  Fig.  1  ;  and  when  the  wheels  at  1^ 
nstOTer  two  of  the  standards  e,  e-,  the  Avheels  at  A  shall 
at  the  same  time  rest  over  the  other  two  standards  e^  Cy  iu 
Fig.  2.  In  order  to  work  the  model,  the  carriage  must 
be  brought  into  the  position  shown  in  Fig.  1,  and  this 
an  readiJy  be  done  by  stops,  which  are  provided  in  the 
proper  places  ou  the  curved  bars,  for  preventing  the 
wheels  from  rolling  too  far;  as  much  water  must  then  be 
poured  into  the  lock  C,  as  will  iill  it  exactly  to  the  black 
Sue  dj  if,  withinside  the  same ;  and  if  the  table  on  which 
the  model  stands  be  not  level,  small  wedges  or  chips 
Bust  be  put  under  the  model  whero  necessary,  until  the 
Mrikce  of  the  water  exactly  corresponds,  all  round  the 
lock,  Jirith  the  top  watcr-mark  or  line  above-mentioned  ; 
It  Bust  likewise  be  observed,  to  place  the  model  across 
the  table,  so  that  the  weight  A,  when  hong  over  the  pul- 
Ifljy  or  gj  may  be  at  liberty  to  descend.  Then  hang 
dM  two-pound  weight  /i,  Fig.  1,  by  the  line  over  the  pul- 
ley/^ at  the  upper  end  of  the  lock ;  and  the  carriage,  of 
UnmI  B,  a,  will  be  drawn  forward  into  the  position  shown 
ftt  Fig.  2,  and  the  water  iu  the  lock  C  will  pass  through 
the  shuttle,  to  buoy  up  the  caisson  D,  and  its  surface  in 
the  lock  will  d-.'scimd  to  the  lower  level.  Again,  by 
shifting  the  weight  to  the  lower  end  ^,  the  load  will 
ogun  be  brought  b.ick,  the  caisson  depressed,  and  the^ 
water  forced  through  the  shuttle,  again  raised  to  the 
higher  level  c/,  c/,  in  the  lock,  as  in  Fig.  1 . 

HcDce  it  is  evident  tliat  the  water  in  the  lock,  with  or 
without  a  boat  therein,  may  be  raised  or  lowered,  by  the 
application  of  any  force  to  move  the  carriage  or  load, 
horizontally  on  wheels*  That  when  it  is  intended  to  pass 
^  boat  from  the  upp?r  to  the  lower  canal,  the  water  in 

Vol.  X  v.— -Supflememt.  Bab  the 
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Improvement   the  lock  is  Iraised  to  the  top  water  Jerd  dyd;  the  nppcf 

to  taw  water  gates  A*,  ir,  are  then  readily  opened^  and  the  boat  fioatei 
in  canal  lockt.  .^^^  ^^  j^^.^  .   ^j^  ^^^^  ^ ^  ^^^^  ^^^^  ^^^  ^^  ^^^ 

and  b;ut,  by  withdrawing  the  load  from  the  tinssoB*  k 
lowered  to  the  lower  level  of  the.canal.  The  lower  gates 
i,  t,  arc  then  opened,  and  the  boat  floated  from  the  lock 
to  the  lower  canal.  In  this  operation  of  lowering  a  boat 
It  L>  evident,  that  so  far  from  there  being  a  waste  of 
water,  a  weight  of  water  equal  to  the  boat  and  iti  load 
is  raised  from  the  lower  to  the  upper  canal ;  for  when 
the  boat  at  the  upper  level  first  enfers  the  lock,  its  own 
weight  of  water  is  displaced,  and  forced  into  the  npper 
canal.  And  again,  when  it  is  floated  into  the  lower  ca« 
nal,  as  much  is  again  from  that  canal  displaMd,  and 
forct'd  into  the  lock.  ^       .--i*^'^ 

On  the  same  principle  that  water  ia  gained  Igr  %  0^ 
scending  boat,  as  above  described,  it  will,  hiaohserfed, 
that  no  waste  ensues  in  an  alternate  passafif^^^^ad^that  ia 
an  ascending  passage,  a  loss  of  water  tq^  to  the  boat 
and  its  load  only  takes  place. 

It  should  be  understood,  that  as  CMiala-.^re  iometiBUS.- 
more  or  less  full  of  water»  loeks  on  this  [iihi  i|ilii  iMhs 
constructed  to  raise  and  depress,  to  the  gieatoit. AMpM 
that  ever  happen,  from  the  highest  hlgh-vmlsi^  to  lb 
lowest  low-water  mark,  and  that  being  so  contllMlB^ 
they  will  apply  to  any  intermediate  heights ;  the  mtni  , 
plane  a  being  formed,  to  adjust  and  connterbalaaoe  ths 
inelinaf  ion  of  the  wheels  on  the  other  plane  b^  thereby 
suuntaining  an  equiiibrium,  at  any  intermediate  hsifgirti 
which  the  water  in  the  canal  may  happen  to  be  ati 

Having  di-icribed  its  manner  of  operating^  I  alwH  eb 
plain  and  compare  cause  and  effect;  for  which  pnspose 
it  may  be  requisite  first  to  state,  that  the  load  ai  thuffr 
riage  B,  A,  is  fifty-six  pounds,  which  wdghty  w1iO|4l- 
fenced,  presses  directly  over  the  parts  c^  e^  e,  C|  villkiill 
its  gravity  bearing  on  the  caisson ;  but  when  tiie  loel  h. 
drawn  forward,  it  rests  entirely  on  the  fixed  itandMdl 
e^  e^  r,  Cj  and  by  thii  change  the  whole  effect  is  pro* 
duci'd. 

A- ow,  if  the  model  be  S4Sk  properly  to  work,  it  will  bs 
fouiid^  that  a  two-pound  weight  suspended  orer  ^^  psl« 
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ley  at  either  end,  will  put  the  carriage  in  motion,  and  improrement 
tbereby  raise  or  depress  the  water  in  the  lock,  and  that  to  to  save  water 
do  so,  the  two-ponnd  freight  will  descend  siiLteen  inches.  ^^  ^*°' 
Hfenbe,  two-pounds  descending  sixteen  indies,  may  be 
denoted  the  cause  or  power  to  produce  the  eiect    Far- 
ther, it  follows,  that  this  two-pound  weight  descending 
sixteen  inches  produces  the  same  operation  as  fifty-six 
pounds  laid  In  the  caisson  would  perform,  and  this  sink- 
ing of  the  caisson  D  may  be  denoted  the  direct  effect  pro- 
dbced  by  the  two*.poattd  weight.     The  indirect  and  reqni*. 
8it&  effect  being  that  of  depressing  or  elerating  the  water 
in  the  lock  C,  and  the  comparison  thereon  will  stand 
thus  :  the  surface  of  a  body  of  water,  of  an  area  of 
twenty-four  inches  by  ten,  is  raised  about  four  inches 
and  a  half  by  the  power  of  two  pounds  descending  rix- 
teen  inches ;  and,  tfke  versA^  by  rerersing  the  power, 
the  water  b  again  depressed. 

The  shnttie  #,  between  the  lock  and  the  caisson  cham* 
ber,  win¥egulate  the  time  of  the  ascent  or  descent  of  the 
caisson. 

R.  SALMON. 

fVoburn,  ^Sd  Jprily  1805. 

CiiARLCs  Taylob,  Esq. 


Sir, 

In  reading  ofer  the  copy  of  the  paper  which  I  hastily 
drew  up,  and  sent  with  my  model,  I  obserye  that  I 
omitted  making  any  remarks  on  its  applicability,  im« 
proTements  to  be  made  in  the  carriage  to  fadlitate  the 
moTing  of  the  load,  and  on  the  different  other  ways,  be- 
sides  the  one  shewn  in  the  modd,  by  which  it  may  be  put 
in  action. 

It  will  readily  occnr  to  erery  engineer,  that  this  sort  of 
lock  is  not  confined- to  the  particular  shape  of  the  model, 
or  to  any  particular  form.  The  caisson  chamber  may  be 
placed  endwise  to  tbt  lock ;  may  be  of  any  shape,  and 
placed  at  a  neater  or  farther  distance,  as  may  be  re- 
quired. 

On  comparing  the  lengtii  aa^  moremeats  of  the  fhunes 

BibS  In 
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Improvement  in  tlic  model,  with  what  may  be  required  in  practice,  il 
to  save  water  y/1\]  appear  that  the  le-ngth  of  timbers  at  large  will  Mt 
m  caDal  locks.  ^^  ^^^^^^  ^^^  ^j^^^  strength  sufficient  may    be  obtained  (0^ 

any  load.  It  is  also  evident,  that,  although  the  firtiici 
consist  of  only  two  bearers  in  the  model,  yet,  at  lai^e^ 
any  number  may  be  introduced,  parallel  with  each  other, 
and  as  many  wheels  as  bearers. 

In  thi8  0|)eration  the  weight  of  the  carriage  itself  con* 
tributes  toward  the  eiVect,  which  in  common  cases  is  other- 
wise, as  generally  tiure  is  an  objection  to  the  gitu^ 
weight  required  to  n>ake  a  carriage  sufficiently  strong  fur 
any  extraordinary  puijtose;  and  there  is  no  doubt  blit| 
by  an  improvement  of  the  carriage,  it  may  be  made  tt 
requir(v  ntuch  less  than  the  power  used  in  the  present 
model.  Tiie  mode  I  should  pursue  would  be,  to  mike 
the  load  in  tlie  wheels  themselves,  that  is  to  say,  the  ae- 
cossary  load  to  produce  the  eifect  should  be  two  solid 
iron  cylindcrF,  running  on  as  many  bearers  as  arercqu- 
site,  and  to  hafe  a  frame  or  carriage  for  the  purpose oalj 
of  connecting  <he  cylinders ;  by  these  means,  thesfrcagtk 
and  friction  of  Uieaxlflrecs  would  be  reduced  very  marfa, 
and  the  means  required  then  to  perform  the  operatioa 
would  be  only  to  put  the  body  in  motion,  and  to  orcr* 
conic  any  little  nbstaclj  or  irregularity,  that  the  peripbe- 
ries  of  the  cylinders  would  meet  with  in  their  progress. 

The  advantage  of  rollers  over  wheels  has  been  sd« 
mittcd,  even  where  the  peripheries  of  the  cylinders  weie 
in  contact  with  the  incumbent  weight  resting  on  the  top 
of  them,  as  well  as  with  the  supporting  plane  belov;'. 
but,  in  the  case  above  suggested,  they  have  more  adrs% 
tage,  being  only  in  contact  with  the  upholding  frames. 

With  respect  to  its  operation,  if  any  objections  shoaU 
be  found  to  the  ^reat  animal  power  tliat  would  at  large 
be  required,  it  will  occur,  that  various  other  means  may 
be  used  to  put  the  carriage  or  load  in  motion ;  some 
without  aiiy  i^iss  of  water,  and  others  with  a  trifling  losi| 
compared  Miih  what  the  lock  holds.  Thus,  when  the 
caisson  is  np^  if  by  a  cock  a  portion  of  water  be  let  into 
jt,  the  equilibrium  will  be  destroyed,  the  caisson  will 
sink,  and  the  water  in  the  lock  be  raised.  Again,  if  bf 
a  pump,  or  otli^r  meana,  the  water  be  returned  from  the 

caisson 
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■fason  to  the  lock,  the  caisson  will  rise,  and  the  load  of  improvement 

telf  recede,  and  this  would  be  without  waste  of  water.  ^^  ^^^.^'^^^ 

To  put  it  in  motion  with  a  certain  portion  of  waste,  it  is 

|mailied,difierent  wajs  may  be  found>  as  the  introduction 

of  a  portion  of  water  from  the  upper  canal  to  the  lock, 

or  the  discharging  of  it  from  tho  look  to  the  lower  IotI,  ^ 

these  would  \«ith  n:^'ngeiiiont  occasion  the  caisson  to  rise 

or  fall;  or,  if  a  part  of  the  load  were  made  to  shift  far. 

thor  from,  or  nearer  to  the  fixed  standards^  eee^xt  would 

Ibwebj  cause  the  action  required,  and  perform  the  ope- 

BliaD ;  and  it  is  probable,  tha^  a  better  way  than  any 

^0  suggested  would  arise,  should  the  thing  be  put  in 

practice. 

I  am,  Sir, 
Your  obedient  humble  servant, 

ROBERT  SALMON- 
Woburn^  May  4(k^  1805. 

CkumLES  Taylor,  Esq. 


IV. 
Obtervaiionsy    chirfljf    tnineralogical,    on   the   Shetland 
hiandsy  made  in  the  course  of  a  Tour  through  those 
Hands  in  1 803.     %  Dr.  T.  S.  Tb aill  ». 


Ti 


IIE  first  land  we  made  after  passing  Fair  Isle,  was  the  Mineralogy  oP 
Muthem  extremity  of  the  Mainland  of  Shetland.  We  Shetland* 
approached  first  to  Fitfullllead ;  a  bold  promontory 
composed  of  micaceous  schlbtus.  Pass  through  Cliff* 
Sound  for  several  miles.  The  western  side  of  this  narrow 
channel  is  formed  by  a  chain  of  low  islands,  seemingly 
coniposcd  of  micaceous  rocks.  The  eastern  side  is  formed 
by  a  ridge  of  hills,  which  in  many  places  present  craggy 
precipices  of  the  sam^e  material.  The  rocks  along  this 
earc  all  micaceous.     Where  CliiT-Sound  terminates  in 


*  Communicated  by  the  Author  to  Mr.  Patrick  Neill,  A.M. 
feeretary  to  the  Society  of  Natural  History  at  Edinburgh,  front 
mhmr  ^  Tour  through  lome  of  the  Iflandt  of  Orkney  and  Shetland** 
liuB  article  it  by  pcrmitaion  taken. 

Scalloway 
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Mineraloffr  of  Scalloway  Roads,  I  fonnd  a  micmceoiis  rock,  fermmg  Ae 
Shetland.  shore  for  k  considerable  way,  in  which  tiiere  were  is 
particles  of  qaarte  Tisible:  it  was'foitaed  of  thin  piata 
somewhat  berit  or  nndnlated.  This  kind  is  reckon^  I 
beliere,  verj  rare ;  the  fresh  fractaro^  if  I  was  not  te  . 
cdied,  had  somewhat  of  a  silkj  Instre,  and  the  rock  ^"^  ^ 


nncommonly  toagh 

Part  of  Scalloway  Roads,  especially  toward  the  wes^  ^ 
is  sarronnded  by  micaoeons  rocks.  From  Mr.  SeoM  i 
house,  quite  Ihroogh  the  raltey  of  Tingwall,  the 
rock  is  limclbtone,  in  which  are  no  Ttetiges  of  niiy 
prodaction,  and  wluch,  from  its  Ticinity  on  endk  Mib  it 
thcTalley  to  micaceous  rocks,  I  suppose,  it  p$immjfk 
These  limestone  strata  were  in  most  places  highly  in. 
clined.  This  valley  is  the  finest  in  Shetland,  both  for  mm 
tent  and  cultivation.  There  are  two  lakes  in  the  midst  \ 
of  it ;  one  of  which  is  said  to  be  fifty  fathoms  deepb  1 
Obscrr e  a  rude  pillar  of  a  single  bloek  ^of  granite  enrsCMl  'f 
near  one  of  these  lakes.  Probably  it  is  a  ScancfinafiM 
monament.  Ffbnghs  are  more  nscd  \n  Tfng:waQ-piiM 
than  in  any  other  part  of  these  islands.  All  I  saw  had 
only  one  stilt,  like  the  Orkney  plough.  The  spads 
IS  much  used  in  Shetland  instead  of  the  plough.  Ilie  har- 
rows I  saw  here  had  iron  teeth  on  one  side,  and  wooden 
teeth  on  the  other. 

After  traversing  half  of  this  raliey,  ascend  the  hilb  to 
the  eastward  for  I^rwick.  Obserre  fragments  of  nnda- 
ceous  schistus  and  granite,  as  we  ascended.  Desccttd  to- 
ward Elsroe,  by  a  steep  road,  where  mieaceons  rocli 
were  prevalent.  Obserre  near  the  road  a  reih  of  tMum 
itone  traversing  these  rocks ;  it  was  visible  but  for  a  short 
way;  it  was  dense,  and  dark-coloured.  Ascend  fiNM 
Elsvoe  a  steril  hill  of  micaceous  schistus ;  pass  sevenl 
ridges  of  mountains  covered  to  a  great  depth  bj  peat 
moss,  which  concealed  all  that  could  interest  a  ndlliBnlo- 
glst.  On  the  top  of  a  high  hill,  find  great  numbeis  of 
rounded  nodules  of  granite,  quartz,  i^nd  ndcaceons  rdckly 
which  the  rains  have  probably  separated  from 
poarsosandstone  breccia,  of  which  this  hill  b  com; 
This  breccia  appears  at  the  surface,  as  we  approadi  Lek^i 
wick,  taking  place  of  the  primary  rocks.-    l^iiieMei 

nodaks 
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lulea  become  less  in  size  near  to  the  town,  wkeie  thate  ^ 
ii  no  other  stone,  an  argillaceous  suidstone  excepted,  Si 
which  is  muck  used  at  Lerwick  for  building.  The  hUls 
around  Lcrwicli  aic  ia  most  pUo-es  absolutely  denuded  of 
the  peat-moss  which  liad  fonnerly  covered  them,  but 
which  is  the  common  fuel ;  so  (hat  well  might  the  Stir- 
lingshire parson  exclaim,  "  I  sceDuthinttbuC  the  skeleton 
of  a  departed  country,"  when  ha  eyes  were  directed  to 
thiSBceae. 

Return  to  Scalloway  in  a  day  or  two.  West  of  Mr. 
Scott'd  house,  hod  the  micaceoas  rocks  to  succeed  th« 
limestone  ;  veins  of  quartz  often  pervade;  these  micaceous 
rocks,  and  sometimes  large  veins  of  red  felspar.  Thu 
nucaceous  rocks  are  succeeded,  as  we  go  westward,  by 
f^ranite,  which  forma  the  principal  rocks  of  the  western 
part  of  the  Mainland.  On  the  WurUHUl,  find  in  many 
places,  where  the  surface  was  broken,  hog  iron-ore,  aris- 
ing from  the  decomposition  of  vegetables  or  of  the  rocks. 

Sad  by  a  coast  partly  micaceous,  partly  granitic,  ta 
Sehvoe,  ivhere  the  bay  was  filled  »'ith  inaumerablu  me. 
dusx.  This  name  is  a  corruption  of  Silvnc,  which  signi- 
fies Aefnn^-dciy,-  but  no  herrings  are  now  taken  in  it. 
^Valk  from  Mr.  Barclay's  ,mansc  to  Bixelvoe,  another 
deep  bay  that  intcrsecls  this  part  of  the  isluud.  Tha 
rochs  here  arc  of  g-ranite,  gucisij,  and  micaceous  schistus. 
These  continue  round  the  headlands,  in  a  few  places  mixed 
with  limestone,  as  far  as  Seiivoe.  The  schistus  is  somtN 
times  formed  into  millstones.  It  is  curious,  that  the 
stones  of  the  hand-mills,  now  common  in  Orkney,  are  of 
asiinttar  rock,  which  has  been  said  to  have  been  bronght 
from  Norway  for  this  purpose,  in  ancient  times. 

In  crossing  the  micaccoiu  hills  fmm  Sandvoe  to  Sensing 
Manse,  lind,  on  the  summit  of  a  hill,  a  large  while  rock, 
called  marble  by  the  nativps.  It  is  composed  of  very 
large  masses  of  pure  white  felspar  and  white  quartz,  with 
here  and  thi^re  a  little  silver-coloured  mica.  It  may  b» 
considered  as  a  gianite,  in  which  the  constituent  paria 
are  uncommonly  large  and  distinct.  The  whole  seemed 
to  me  to  fill  a  vein  in  micaceous  schistus ;  but  of  this  I 
could  not  be  certain,  as  the  hill  was  thickly  covered  by 

(rf  and  short  beath,— lu  ray  walks  aiound  Selivoe,  fijid 
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BdiiMnlcfy  Of  only   primary   rocks,  chiefly    granite  and    micatooni 
SbedaDd.         schistu*. 

Sail  for  Fonhir  Pass  grand  precipices  of  red  granite* 
Near  the  only  landSng.place  on  this  romantic  isle,  (the 
Tliule  of  the  ancients,)  the  rocks  arc  all  micaceous  schis- 
tus,  No^th  of  the  ianding-place  it  is  filled  with  garnets 
well  formed^  but  none  <^  them  large.  This  schistns  is  of 
a  silrer  colour  for  themost  part,  but  I  found  it  quite  black 
in  several  places.  I  found  also  here  dark-green  horn- 
blende  rock  in  considerable  masses.  The  shores  on  either 
hand,  as  we  recede  from  the  landing-place,  gradually  be- 
come bold,  and  the  micaceous  rocks  give  place  to  tremen* 
dotti  precipices  of  red  granite.  The  island  contains  three 
hills;  the  highest  is  about  1100  feet  high  ;  predpitOHB 
toward  the  north-west,  but  sloping  toward  the  south-east* 
Two  of  these  hills  seem  as  if,  in  some  grand  conyoision 
of  Nature,  they  had  been  rent  from  top  to  bottom,  and 
that  one-half  had  beein  buried  in  the  wares.  The  diffii 
are  rery  magnificent,  and  inhabited  by  innumerable  sea- 
fowl.  Among  the  short  heath-  on  the  highest  hill,  find 
many  nests  of  the  skua-guU  among  the  largest  of  the  gnll 
tribe,  and  so  bold  as  to  dart  at  us,  and  even  strike  us 
with  its  wings,  when  near  its  nest.  Its  colour  is  ash- 
grey  ;  its  body  seems  about  the  size  of  a  small  goose ;  its 
bill  is  more  hooked  than  the  common  gull.  The  skua 
does  not  inhabit  any  other  island  of  this  group;  it  is 
found  at  the  Ferroe  Isles.  Observe  swallows  in  the  ral- 
leys,  the  only  ones  we  saw  in  Shetland.  The  natives 
say,  that  their  ponies  are  the  best  in  Shetland.  The  peo- 
ple seem  intelligent  and  curious.  They  see  the  parson 
only  once  a-ycar,  when  he  stays  with  them  some  weeks, 
officiates,  baptizes  children,  and  collects  his  dues.  Ob- 
serve many  granite  veiris  trarersing  the  .schistus,  some  qf 
them  two  feet  thick ;  all  arc  very  dense  in  their  texture.  . 

Sail  for  the  Mainland  •  Pass  Papa  Siour,  The  north- 
west coast  of  this  island  is  of  a  red  colour,  but  I  was 
not  near  enough  to  ascertain  the  rock^  it  is  .hollowed 
out  into  grand  caverns,  through  which  the  waves  rusk 
with  inconceivable  fury,  forming  a  sublime  spectacle. 
Anchor  in  liillswick.Toe.  Sail'-fov  Papa  Stonr  in  the 
long  boat,  but  are  forced  mto  Fanentry.    Land  on  a 

beach 
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hta€k  composed  of  roanded  nodules  of  granite,  horn*  Mmeraloey  oT 
blende,  and  hornstone  porphyry.     Toward  the  south  Shetland. 
end  of  the  island,  the  rocks  are  red  granite.    The  end- 
next  to  the  Isle  of  Mickle  Rhoe  is  partly  micaoeoua 
sehistus,  homstonc.porphyry,  and  hornblende  rock« 

Pass  OTer  to  Mickle  Rhoe^  and  observe  the  homstone* 
porphyry  on  the  end  next  to  Vementrir.  A  little  way. 
from  the  beach,  find  a  cliff  of  compact  febpar. 

The  island  rises  toward  the  west  into  vast  precipioes  of 
red  granite,  much  eroded  by  the  fury  of  the  waves,  form* 
ing  stupendous  arches,  that  mock  the  feeble  efibrts  of  hu. 
man  ingenuity.  We  observed  enormous  masses,  detached 
from  the  island,  forming  gigantic  isolated  columns  of 
wonderful  magnificence.  In  a  valley  that  crosses  near 
the  middle  of  the  island,  find  in  two  or  three  places* 
black  hornblende  rock,  andhomstone^porphyry,  die  frf- 
spar  of  which  presents  regular  oval  plates,  in  a  dark 
grey  ground,  rising  through  the  heath,  which  was  often 
mixed  with  uva  ursi  *,  used  by  the  natives  for  tanning* 
On  either  hand,  the  hills  rise  abruptly,  and  vast  pr^* 
pioes  of  red  granite,  entirely  destitnte  of  even  moss  or 
heathy  overhang  the  valley.  lii  some  places,  one  granite- 
rock  was  piled  on  another  in  horrible  confusion,  pro- 
ducing, as  far  as  the  eye  can  reach,  an  indescribablj^ 
stenle  appearance.  Barren  as  this  island  is,  its  inhabit« 
ants  are  happy,  compared  to  what  they  are  in  some  other 
parts  of  Shetland.  They  are  emancipated  by  the  pro* 
prietor,  Mr.  Hunter  of  Lunnaf,  from  H^e  slavery  of 

Jishingy 

^  Arbutus  uva-uni.    Betr-beny  buA. 

f  N9te  by  P.  N.-»I  am  torry  thmt  the  foUowiag  extract  fh>ai-  ar 
pamphlet,  pnbhshed  in  defence  of  the  Shetland  landholden,  sheuld' 
teem  to  derogate  from  the  praise  which  Dr.  Traill  so  candidly  be* 
stows  on  this  gcntlemkn. 

In  an  '*  Answer  to  Vindicator,**  bearing  to  be  printed  at  Lon- 
don in  x8o4,  it  is  stated  (p.  45),  **  Mr.  Htinter  has  fonnd  it  necet- 
**  sarj  and  convenient  to  permit  his  tenants  to  return  to  Umfagie,  ar 
**  Vindicator  is  pleased  to  denominate  it,  under  a  tacksman ;  muI  U 
**  is  efiaedvith^ut  a  OTvnmvr/— 1  have  the  best  evidence  for  aver-i 
**  ring,  that  when  Mr.  Hunter  first  proposed  this  change  to  hii 
"•  tenants,  out  of  more  than  130  householders,  only  eight  accepted 
^  their /reidom,  and  h*  was  Miti  U  sMmmm  aUtitrtsf  U  rtmtivtf  b^ 

Vh..  XV.«.»Svpr^iiiiNT.  Ccc  ^  for« 


358  BaNSnALOGT. 

Mineratogj  oi^hing^^-^n,  system  fraught,  as  it  is  carried  on  in  so;ne  of 

Shetland.  these  Islands,  with   the  greatest  injustice,  most  flagrant 

and  infamous  oppression,  which  scarcely  less  deserFes  the 

iu>tice  of  the  Legislature,  than  some  branches  of  irqfficj 

that  lately  accupied  its  attention.     I  say  this  from  a  con- 


"  fore  they  could  be  brought  to  try  it,  even  for  one  year.    He  then 

•*  offered  leases  to  all  who  would  uke  them;  only  eight  or  nine 

••  applied,  and  a  greater  number  absolutely  refused  to  taVt  any.**— 

"  These  eircumstances,'*  it  is  added,  "  are  alone  sufficient  to  coo* 

"  vince  every  unprejudiced  person  of  the  advantages  of  the  old 

**  system."    It  appears  tome  quite  otherwise  ;  and  I  would  draw 

"precisely  the  opposite  conclusion.    These  circumstances  seem  to 

afford  ample  evidence,  not  only  of  the  extreme  indigence,  but  of 

the  abject  dependence  of  the   Shetland  tenantry;  of  the  "  stupid 

apathy"— the  extinction  of  the  British  spirit  of  independence-^ 

which  has  here  been  effected  by  the  old  system .  which  must  ther^ 

fore  be  a  bad  one.     Mr.  Hunter,  I  must  remark,  seems  to   have 

proceeded  in  bis  experiment  with  too  great  haste,  and  thus  not  to 

have  given  it  a  fair  chance  of  succeeding.    1  do  not  question  the 

{rarity  of  his  motives;  but  I  think  that  it  was  rather  rash,  to  9um« 

mon  M#  bttmdred  mnd t^tfemtyinoe poor  tenaittt  all  at  once  to  remove!     I 

have  been  found  fault  with  for  endeavouring  to  subvert  the  etta* 

blithed  order  of  matters  in  Shetland ;  but  the  alterations  which  I 

•u^ested,  I  proposed  should  hcgraduallj  accomplished;  I  even  ex- 

pressly  protested  against  precipitancy.     My  words  were,  (p.  loi,) 

**  In  most  cases  the  tenants  are  so  poor,  that,  were  the  landlord,  y 

"  mui  to  withdraw  his  aid,  and  leave  them  to  manage  as  they  beK 

*'  could,  many  of  them  would  probably  perish  for  want.*'    Again* 

(P*  X03,)  ^  Even  if  the  size  mi  farms  were  enlarged,  and  leases  of 

^  19  years  duration  granted,  unless  manufactures  were  here  and 

*  there,  at  the   same  time  established,  it  it   not  improbable  that 

*  many  of  the  present  cottars  would  either  starve,  or  be  compelled 

*  to  indeitf  themselves  to  America."  If,  with  these  moderate  senti- 
menu,  I  incur  the  charge  of  being  a  *'  bowler  about  oppreMion,*' 
&C4  with  what  language  of  reprobation  ought  not  Tiiar/r,  if  con- 
tistent,  to  declaim  against  his  friend  ikfr.  Humtert  who,  at  nce^  sub* 
verted  the  established  order  of  a  whole  disuict,  and  by  hit /si 
turned  lai  tenants  adrift! 

I'he  tenants  of  Lunna,  it  is  stated,  submitted  to  be  replaced, 
under  a  tacksman  **  without  a  murmur.*'  This  w^s  about  1803, ov 
1804.  If  I  knew  the  author,  I  would  ask  him,  whether  they  sub« 
mitted  with  equal  tamencss  to  the  arbitrary  increase  pf  the  **  whale 
fishing  exaction"  from  one  guinea  to  three  guineas— « which,  at  al- 
ready ob  erved,  .was  effected  (probably  without  Mr.  Hunter's 
knowledge}  by  the  tacksman  of  this  district  in  x8o^»  but,  accord- 
}ng  to  my  informatioa,  m/  without  murmuring ! 

Tiptipn 
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tiction  of  its  truth.     It  is  not  now  general :  there  are  Mineralo^  of 
seTeral  proprietors  in  different  districts,  who  have  eman-  ShcUwid. 
cipatcd  their  tenants  ;  bat  still  it  is  in  some  places  car- 
ried on,  and  prevents  my  giving  unqualified  praise  to  a 
people,  among  whom  I  met  with  the  greatest  hospitality 
and  kindness. 

The  valley  terminates  in  lofty  cliffs  of  red  granite* 
The  boat  waited  for  us  at  a  small  beach,  covered  with 
granitic  sand^  over  which  two  vast  granitic  rocks  impend, 
which  formed  a  grand,  but  rugged  Tbta  of  naked  rock^ 
as  we  put  off  shore. 

Arrive  again  at  Hillswick^TOc.     Walk  to  Hillswick- 
ness,  a  promontory  chiefly  composed  of  silvery-coloured 
micaceous   schistus,    containing  immense  quantities    of 
garnets,  of  a  very  large  size  :  those  that  were  in  the  up^ 
per  layers  were  much  decomposed ;  bat  below  some  of 
them  were  complete,  and  finely  crystallized.     On  the 
west  side,  this  bold  headland  is  perfectly  precipitous; 
but  on  the  east  side,  in  one  place,  it  slopes  toward  the 
shore.    At  this  slope,  observe  a  vein  of  a  light-green^ 
stone,  (probably  schistose  talc),  traversing  gneiss.     This 
vein  contains  most  beautiful  specimens  of  common  acty- 
nolite,  some  pieces  in  fibres,  others  in  pretty  distinct  six- 
sided   prisms;  in  some  cases  approaching  in  lustre  to' 
glossy  actynolite.     The  actynolite  is  imbedded  in  talc, 
and  was  found  mixed  with  steatite.     The  serpentine  is 
called  kleber  by  the  natives,  who  use  it  as  an  excellent 
substitute  for  metallic  oxides  in  ointments.     They  app!/ 
this  ointment  to  bums  with  success.     Near  this  place, 
find  black  hornblende  rock  of  great  hardness ;  sienite, 
in  one  place,  containing  a  large  mass  of  silky-white  fel- 
spar.  A  reddish-coloured  homstone-porphyry,  in  round- 
ed masses,  was  scattered  on  the  shore.     Observe  great 
vein»  of  granite  in  some  places,  traversing  the  micaceous 
rocks.     As  we  approach  the  junction  of  this  promontory 
with  the  Mainland,  gneiss  is  found  succeeding  the  mica- 
ceous schistus.     Sotoe  grand  pillars  are  detached  by  the 
fury  of  the   Atlantic  from  the  sides  of  this  rufss ;    the 
height  of  these  is  equal  to  that  of  the  adjacent  cliffs, 
which  impend  so  over  their  bases,  as  to  imprese  the  Spec- 

Ccc3  tatof 


j^i'i^*^4^  ^  Uitor  with  sublime  emotions,    not  unaccompanied  bjr 

tbetlaiid*         fear* 

£et  oat  for  Rona^s  Hill^  the  highest  point  of  Shetland* 
Walk  over  a  granite  country  to  Rona's-Toe ;  cross  tills 
long  and  narrow  too,  and  land  at  the  foot  of  precipices 
of  red  granite,  in  which  the  hill  terminates  toward  the 
south  and  west  The  hill  is  at  first  heathy,  but  toward 
the  top  it  becomes  naked  rock*  Its  top  Lb  a  long  ridge, 
eoTered  with  fragments  of  decomposed  granite.  I  at- 
tempted to  measure  its  altitude  by  a  portable  barometer^ 
I  obserred  the  barometer  accurately  when  at  the  tea* 
side,  both  before  and  after  my  ascent,  and  found  it 
stood  exactly  at  the  same  height  at  each  time,  fr<mi 
which  J  coxiduded  that  no  material  alteration  in  tlw 
pressure  of  the  atmosphere  had  taken  place  during*  mj 
stay  on  the  mountain.  The  barometer  fell  when  oa  th« 
summit  15  tenths  of  an  inch,  but  I  had  no  thermometer, 
which  is  necessary  to  perfect  accuracy  *•  From  Rcna^ 
Hill,  see  to  a  yast  distance  around,— «11  the  Mainkiid, 
near  se?enty  miles  long,  Foula,  Fetlar,  Tell,  Unst,  ftc. 
Sail  close  to  the  promontory  of  Hiilswiekness,  and 
obserye  a  great  many  reddish  veins,  trayersing  the  mica* 
ceous  jocks  which  compose  these  awful  clifis.  Some  of 
them  were  apparently  several  ytrds  in  diameter. 

Pass  at  some  distance  a  stupendous,'  insulated,  and  in- 
accessible rock,  called  the  Drongi^  It  appears  some* 
what  like  a  vast  ship  under  sail.  It  is  of  a  red  colour, 
like  some  granite  clifis  at  a  considerable  distance  on  the 
M^nland,  the  nearest  rocks  on  shore  being  micaceous. 

JPass  Isle  of  Doreholm^  another  insulated  rock,  per* 
forated  by  a  magnificent  natural  arch,  through  which  the 
distant  shores  of  the  Mainland  were  Ttobte.  The  coi» 
lour  of  this  is  similar  to  that  of  the  Drongs.  B«>th  ara 
probably  either  granite  or  wacken,  similar  to  what  Pro^ 
fessor  Jameson  describes  as  found  la  Fiapa  Stour.  A 
sailor  who  had  bo^n  the  day  before  on  the  shores  of  tha 
Alainl^nd  nearest  Poreholnr,  brought  me  fragments  of 
both  granite  and  wacka^^  of  a  brkck-red  colour. 


*  Soppeiiof  the  tanpfratBrc  JO**,  the  beis^t  here  indtcstcd  wit 
about  x4oe  fect% 

ObserTe 


PObscrretliat  Ihe  |tarfsh  of  Noftlmaven  (whldi  was  not  Mtgeralogy  at 
~  ed  by    Professor  Jameson),  is  botinded  to^rard  the  ShciUnd. 
t  by  (n-mciiilotis  prccipici^  of  grnnitt,  stintlar  to  what 
ipose  Ronn's  Hills,  presenting  a  strong  barrier  ngainst 
encroach  men  ts  of  the  Atlantic  ocean. 
'  fttt  OtfU 'kfiricf,  1ofly  insulated    rocks,  apparently 
rwMiifc  ^nnite.     Pass  in  a  fog  Ihe  Isle  of  Yell.     Duu- 
Jt'Atf,  th(!  most  northern  point  of  liis  Majesty's  Euro- 
■  dominioas.     It  is    a  tnnall    i>iland,    composed    of 
whkb  form*  shores  of  considerable  boldness,  and 
VBljraf  a  little  distance  from  the   Isle  of  Unsl.     Ait- 
'min  BnUa  Sovttd^  Unit. 

•tha  ihoKs  around  this  fine  bason  are  entirely  composed 
r  serpentine  rock,  and  Ihe  bench  is  corered  with  frag. 
■Mt  of  the  same.  The  neighbouring  hills,  some  of 
bch  arc  of  considerable  height,  are  also  serpentine,  and 
Many  filaoes  sre  totall)' divested  of  vegetation,  (cten 
llfhiMi),  frescntini;  to  the  wearied  eye  a  naked  waste> 
'  «B  iroD.brown  colour.  The  shores,  from  Balta  Sonnd 
Nonrick  Bay,  ri-ie  gradually  into  Tast  clilTs,  all  Of  I 
hich  arc  frequently  found  leins  of  talCj  * 
aciyaolite,  und  common  actynolite,  ObserTed 
le  placr,  a  substance  rcry  like  Labrador 
t  was  nut  able  to  force  out  a  single  good 
gcimen,  on  account  of  llie  hardness  of  the  Ecrpentine 
Ktil.  In  Ihe  bottom  of  the  Bay  of  Nonefck,  tha 
H«s  «re  tow,  and  a  curinu^  striated  micaceous  schistus 
tteutf  Itsdf.  Tlic  striK  arc  In  parallel  straight  librffi, 
*IP*J  eelonr,  with  but  little  lustre,  intermixed  wSfh 
■B  parltclM  of  quartz.  Near  the  junction  ofthe  scr- 
Minr  and  schistas,  close  by  llie  sea,  in  a  serpentine 
fk,  find  fine  specifnens  of  talc  in  a  viln.  This  vein 
M  Wiirtained  tremolitu  in  quarti.  The  serpentine 
Lhcrto  mentioned  ha*  an  lion-broivn  colour,  From  ci- 
«nre  to  ihc  air ;  but  the  colour  of  a  fiesh  fracture  is 
^Mvlly  of  a  dxrk-grecniih  grey.  The  striated  mlca- 
lut  srhisius  begins  in  the  bottom  of  the  bay,  and  fjrm,* 
■I  of  the  western  tide  uf  it,  rising  into  lofty  cliffs, 
it  fa  snccceded  by  a  rock  calita.iti!ng  large  masses  of 
whUtah  felspar,  often  crystallized  in  riiili;  rhOBiboldal 
S(urcf.  Tbit  compound  rock  b  by  Mr.  Jameson  Called 
£tints.. 
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lyfineralogT  of  ^^'''  ^^  ^^^  constitutes  the  coast  as  far  as  Burnt 
Zetland.  Frith^  a  bay  rery  bold  and  broken  on  the  east  side,  where 
there  is  a  hollow  called  Saxe*8  Kettle*  It  b  formed  by 
an  enormous  mass,  that  seems  as  if  separated  from  the 
Mainland,  and  afterwards  joined  at  its  extremities  by  the 
falling  in  of  less  masses.  In  bad  weather  the  waves  are 
driven  with  violence  through  a  small  openiog  toward  the 
bottom,  and  fill  the  whole  yawning  chasm  with  foam. 

The  hills  that  lie  between  Norwick  Bay  and  Bum 
Frith  are  composed  to  the  top  of  the  striated  micaceona 
schistus  above  mentioned ;  and,  though  the  highest  on 
the  island,  are  covered  with  coarse  gras^  and  mosses, 
while  the  serpentine  ones,  though  inferior  in  height,  are, 
for  the  most  part,  destitute  of  vegetation.  Does  not 
this  imply  the  hostile  nature  of  magnesian  earth  to  plants 
in  general  ? 

At  the  bottom  of  Burra  Frith,  the  same  kind  of  undu- 
lated micaceous  schistus,  before  seen  near  Scalloway, 
again  presented  itself.  From  Burra  Fcith,  the  coast 
westward  is  composed  of  gneiss  and  micaceous  schistus* 
At  Hermanessy  the  latter  rock  abounds,  and  often  con* 
tains  finely  crystallized  garnets  of  a  large  size.  Saw  one 
at  a  gentleman's  house  found  there,  which  was  nearly  H 
inch  in  circumference,  beaatifully  crystallized,  and  of  4 
pretty  good  colour.  At  Hermaness  are  said  to  be  grand 
caverns,  into  which  the  tide  flows,  and  which  contain 
fine  natural  pillars*  These  pillars  are  conjectured  by 
Mr.  Jameson  to  be  of  gneiss.  The  heavy  surf  prevented 
me  from  exploring  these  caverns.  Toward  the  south,  the 
Isle  of  Unst  is  less  bold  on  its  shores,  and  the  rocks 
above  described  are  succeeded  by  argillaceous  schistus 
and  sandstone.  In  crossing  the  island  to  Mrs.  B.'s,  find 
in  the  declivities  plenty  of  bog  iron-ore,  and  in  one  or 
two  places  both  earthy  and  schistose  chlorite. 

The  little  island  of  Balta^  forming  one  side  of  Balta 
Sound,  is  composed  of  serpentine  of  various  shades  of 
colour. 

Sail  for  Lerwick :  pass  the  bold  coasts  of  Yell  and 
Fetlar,  and  sail  between  Out  Skerries  and  Whalsey ;  (for 
an  account  of  these  see  Professor  Jameson's  Outline). 
Sail  close  under  the  stupendous  Noss  Head^  a  grand  pro« 

montory 
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montory  on  the  east  coast  of  Noss  Isle,  composed  of  sand-  Mineralogy  of 
stone,  of  different  hues,  hollowed  out  below  into  innu.  Shetland.  . 
merable  caTerns,  the  retreat  of  myriads  of  sea-fowl, 
whose  yarious  pipes  sound  harsh  discord  when  heard 
alone,  but  when  united,  form  a  solemn  concert,  a  tribute 
of  gratitude  for  that  portion  of  happiness  they  enjoy. 
The  island  of  Noss  and  its  holm  are  composed  of  sand- 
stone. Over  a  chasm  between  the  island  and  the  holm  a 
strong  rope  is  stretched,  on  which  a  basket  is  slung,  in 
which  the  natires  pass  oyer  to  plunder  the  nests  of  the 
sea-fowl  that  inhabit  the  holm,  and  to  carry  over  a  few 
sheep.  There  is  an  incorrect  engraying  of  this  place, 
and  the  method  of  passing  in  the  basket,  published  in 
Pennant's  Arctic  Zoology,  fand  from  that  copied  into 
the  Encyclopaedia  Britannica),  irom  a  rude  sketch  taken 
by  the  lute  Mr.  Lowe,  an  Orkney  parson. 

Anchor  in  Lerwick  Roads :  pass  oyer  to  Braxsoy  an 
island  composed  of  sandstone,  and  of  a  coarse  breccia 
with  a  sandstone  base,  like  that  already  noticed  in  the 
neighbourhood  of  Lerwick.  The  eastern  shores  of  this 
island,  where  they  are  exposed  to  the  ocean,  are  lofty 
precipices  like  Noss  Head,  but  the  southern  shores  slope.  * 
gradually  to  the  water's  edge.  In  Brassa  and  Noss,  the 
strata  are  not  yery  much  inclined. 

Walk  along  the  shore  west  from  Lerwick  toward 
ScQt's-hall.  The^  breccia  and  sandstone  continue  be- 
yond the  north-west  entrance  into  Brassa  Sound.  The 
nodules  imbedded  in  the  former  are  larger  than  in  that 
found  near  Lerwick.  As  we  go  more  westerly,  the  pri- 
mary rocks  again  make  their  appearance.  Leayo  Um 
shore,  and  cross. some  bills,  on  which  we  observed  mica* 
ceous  schistus,  gneiss,  and  hornblende  rock.  Descend 
into  the  northern  end  of  the  vale  of  Tingwall,  where  we 
9gain  find  limestone.  Return  to  Lerwick  by  the  manse 
of  Tingwall,  and  picl^  up  in  several  places  fragments  of 
striated  micaceous  schistus,  but  not  so  remarkable  as  that 
found  in  Unst. 

Set  out  in  the  long-boat  to  coast  the  eastern  sandstone 
shores  of  the  Mainland.  The  coast  from  Lerwick  for 
some  miles  seems  to  be  of  sandstone  or  breccia,  and  b 
perforated  in  many  places  by  caves  formed  by  t)ie  sea, 

and 
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Mineralogy  of  &nd  into  8ome  of  these  we  rowed  for  ie?eral  kmiArall 
Shetland.  feet.  Soon  after,  we  land,  and  find  a  compact  linesMm^ 
interspersed  with  veins,  or  reddish  calcareoui  spari  10 
5ncceed  the  sandstone.  A^  we  advanced,  the  bilb  on  oa^ 
right  became  higher,  and  were  composed  of  nicacewp 
schistns,  especially  at  Coningsbnrgh.  From  this  poW^ 
they  gradually  fell  in  height,  and  sandstone  of  ft  dii^ 
brown  colour  succeeded. 

At  SandlodgCy  in  1809,  (when  I  was  there)^  a  eepr- 
per-minc  was  wrought,  which  has,  I  understand^ 
since  given  up)  but  which,  I  have  been  told^  it  is  in 
templation  soon  again  to  open.  There  was  then  a 
but  well-constructed  steam-engine  on  it.  The  principrf; 
shaft  was  sunk  within  a  few  fathoms  of  the  sea.  "niv < 
miners  had  penetrated  to  the  depth  of  about  twenty«twt' 
fathoms,  and  were  but  little  incommoded  with  watsb 
The  upper  rock  was  sandstone ;  and  below  It,  at  twsatf* 
two  fathoms,  lay  a  petrosiliceous,  or  perhaps  qnaitif 
rock,  traversed  by  many  veins  of  brown  qnartz.  THl 
was  the  greatest  depth  to  which  they  had  then  peDetnlBi)^ 
and  I  believe  that  the  hardness  and  unpromising  ntii^ 
of  this  rock,  was  the  cause  of  their  so  quickly  gifnig-ipii. 
At  that  time^  there  were  but  two  Cornish  miners,  beriitt 
a  Cornish  Captain  of  the  Mines^  engaged,  and  tk9» 
were  chiefly  occupied  in  giving  directions  to  the  nalivei 
employed  to  work  in  the  mine.  The  want  of  men  n£» 
ficiently  skilled  in  mining,  was  certainly  one  canie  of 
their  failure.  The  principal  manager  was  a  partner,  wht 
had  chiefly  directed  his  attention  to  the  com-trade,  ai  V 
was  informed,  and  who  was  totally  ignorant  of  the  art  ef 
mining.  The  principal  lode  or  vein  lies  between  ths 
sandstone  and  the  petrosiliceous  rock,  in  a  direction  frai 
N.  £•  to  S.  W.  The  copper-ore  is  chiefly  green  carbo- 
nate, and  the  sulphuret;  it  is  imbedded  in  an  iron-ore, 
which  is  sometimes  pulverulent,  and  was  called  bj  the 
Cornish  miners  gozzan.  The  iron-ore  is  by  much  the 
most  abundant.  When  Mr.  Jameson  visited  this  place, 
the  copper-mine  was  not  opened ;  and  he  only  mentions 
iron-ores  as  the  product  of  the  mine,  which  many  yean 
ago  had  been  wrought  by  an  English  iron  company,  bat 
a^ftcrwards  abandoned.    It  was  subsequent  to  Mr,  Jane^ 

soa*i 
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8on*8  Tisit  that  the  copper-ore  was  much  noticed.    The  Mineralogy  oi 
iron-ores  here  found,  arc,  Shetland. 

1  •  Dark-brown,  fibrous,  and  mamillatcd  hsmatitcs  ( 

%  Columnar  bog-iron  ore ; 

S.  Micaceous  iron-ore ; 

4.  Iron-ochre  of  a  brown  calaur ; 

5.  Stalactitic  iron-ore,  colour  dark  brown ; 

0.  Earthy  matter,  much  charged  with  iron,  sceminglj 
lirising  from  the  debris  of  other  ores. 

The  copper-ores'are, 

1.  Friable  and  amorphous  carbonate  of  copper,  co« 
lour  rich  green ; 

2.  Beautiful  carbonate  of  an  emerald  green,  crystal. 
lized  in  capillary  fibres  of  a  silky  lustre,  direrging  in 
radii  from  the  centre.  This  species  is  found  imbedded  In 
iron-ore. 

3.  Sulphnret  of  copper,  disseminated  through  felspar 
ink  some  places^  and,  in  others,  in  great  masses  in  iron- 
«re. 

The  rich  carbonates  were  found  near  the  bottom  of  the 
mine.  The  lerels  and  shafb  of  the  old  company  seem  to 
haTC  passed  within  three  or  four  feet  of  this  rich  Tein, 
but  ncTer  to  have  touched  it.  I  walked  through  the  gal- 
leries scooped  out  in  former  attempts  for  about  forty 
fathoms^  but  saw  only  little  appearance  of  copper  ores, 
while  there  was  iron^  in  abundance  all  around.  The 
roads  near  the  mine  were  all  paved  with  fine  iron  haema- 
tites, which  the  Combh  miners  who  were  there  did  not 
.seem  to  regard  as  of  any  value,  nor  indeed  almost  to 
know.  Some  of  them  imagined  it  was  a  new  kind  of 
copper-ore.  Some  pieces  of  bog  iron-ore  I  had  col- 
lected, were  called  copper-spume  by  one  of  them;  hence, 
it  is  evident,  we  cannot  trust  much  to  the  mineralogical 
opinions  of  the  generality  of  miners.  From  the  saline 
taste  of  the  waters  of  the  mine,  and  the  crust  of  copper  it 
left  on  my  knife,  I  proposed  to  the  workmen  to  try  to 
procure  copper  of  cementation  in  the  usual  way.  This 
company  had  already  expended  between  jf  9000  and 
j^lO,000  on  the  work,  and  had  shipped  one  or  two  car- 
goes of  ore;  for,  when  dressed  and  washed,  it  was  car- 
ried to  England  to  be  smelted.     I  was  informed,  that  the 
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Sbttlan<L  oity  afford  both  copper  and  iron  pyrites  in  cohfid< 

quantity.     Near  Coningsburgh  diffs^   a  rein  of 
pyrites  was  wrought  a  few  years  ago,  which  yielded 
Jameson    18  per  cent,   of  copper;  bat  it  so  much 
creased  in  width  as  they  descended,  that  it 
abandoned.     The  appearance  of  the  ores, 
by  the  Cornish  miners,  to  improTe  as  they  descended 
the   Sandlodge  mine;    and,   at  their   lowest  levfll| 
quantity  of  fibrous  malachite,  when  I  Tisited  the 
was  such  as  to  afford  a  most  beautifal  spectacle  by 
light  of  our  candles.     They  hare  since,  howeier,  I 
told,   unfortunately  met  with  such  obstacles,  as  to  i 
them  to  give  up  the  work.     Still,  it  appears  to  me^ 
it  would  be  worthy  the   attention  of  some  miniag 
pany,  who  had  capital  and  entcrprize  to  prosecttts 
undertaking. 

Rocks  of  sandstone  and  breccia  from  the 
from  Sandlodge  to  Sumburgb.     The  micaceous  liills 
cross   the  Mainland,    toward    Fitful-Head;    and 
Quendal  Bay  to  Sumburgh  Hci|d,  the  chief  mtneral 
duction  is  sandstone.     At  Quendal  Bay^  a  copper< 
was  discovered   several   years   ago,  and  was,  in  1 
slowly  worked  by  a  very  few  miners.     Jn  the  tract  htm 
Sandlodge   to  Quendal  Bay,  there  are  many  indi' 
of  metallic  ores,  chiefly  iron. 

From  I^venwick  Bay,  sail  along  the  shores  ofttSi 
Mainland  to  Sumburgh  Head,  the  southern  extremity  df  ] 
thef^e  islands.  It  is  composed  of  sandstone  cliffs,  mede» 
rately  high.  Amjnforme<],  that  a  slate  quarry  hasbeei 
lately  opened,  not  far  from  the  top  of  this  promontory-* 
Bid  adieu  to  Shetland. 

With  regard  to  the  general  distribution  of  the  rocks 
which  compose  the  Mainland,  the  western  side  of  it  ii 
composed  of  micaceous  schistus  andj;ranite;  and  is  mwk 
more  bold  than  the  eastern,  which  consists  chiefly  ol 
sandstone,  and  sandstone  breccia.  The  parish  of  Nortli- 
maven  contains  most  granite ;  and,  if  I  am  not  mistakeai 
Ronu's  Ilill,  the  highest  ground  in  Shetland,  stands  ii 
this  parish.  A  similar  distribution  of  the  strata  ii,  I 
believe;  pretty  generally  obserred  in  most  countries,  but 

ths 
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tlM  cause  has  not  been  well  explained.     All  the  theories  Mineralogy  of 
on  thesnbject  are  lame  and  unsatisfactory.     In  the  other  Shetland. 
ShetUnd  isles  whicfi  I  have  examined,  the  western  coasts 
are  generally  the  most  bold,  and  are  composed  of  rockj  ' 
more  indisputably  belonging  to  that  class  called /irimi/tr^^ 
than  those  on  their  eastern  shores.     The  same  remark 
may  be  extended  to  the  sister  isles  of  Orkney^  and  even 
to  Great  Britain. 

Preston's  chart  of  the  Shetland  islands,  is  the  only 
tolerable  one  we  haTe :  but  it  is  inaccurate  in  the  norths 
em  part,  which,  I  have-been  told,  he  did  not  ]i?e  to  sur- 
vey. The  southern  parts  of  Shetland  were  laid  down  by 
himself,  and  are  extremely  accurate ;  but  the  northern 
parts  were  carelessly  added  by  some  inferior  hand  at  his 
death.  I  have  e?en  seen  a  small  island  or  rock  that  is 
always  uncorered,  which  is  not  in  the  chart  at  all.  Mr. 
Jameson's  small  map  is  pretty  correct.  It  would  cer- 
tainly be  worth  the  attention  of  Government  to  cause  a 
nautical  surrey  of  these  islands  to  be  made,  with  the 
saipe  minuteness  and  accuracy  that  the  Orkneys  are  laid 
down  in  the  adnurabie  charts  of  Murdoch  Mackenzie. 
Pinkerton,  in  his  Geography,  seems  to  have  supposed, 
that  the  Orkney  coasts  are  as  ill  laid  down  as  those  of 
Shetland.  He  says,  ^^  We  have  better  charts  of  the 
<^  coasts  of  New  Holland  than  of  the  Isles  of  Orkney 
^'  and  Shetland."  Strange,  that  he  should  be  unac- 
quainted with  Mackefizte^s  Qutris^  which  every  vessel  that 
sails  the  North  Sea  invariably  carries ! 


Fads  iozoardfofming  a  History  of  Silver.    By  Professor 

Proust  *. 
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HE  muriat  of  silver  is  soluble  in  muriatic  acid;  it  MuHat  of  siU 

aeparates  from  it  in  octahedral  crystals.     This  solution  ^^^  •oluble  ia 

muriatic  acid. 

*  Translated  from  the  "  Journal  de  Phyiique,*'  March  28069 

Dnd  2  is 
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is  decomposed  by  dilating  it  with  wiiter/  and  the  murlat 
is  precipitated. 
Muriatic  acid       This  acid,  poured  on  parted  silver,  attacks  it,  converts 

formi  a  murjat  |^  j„^^  ^  muriat,  and  a  gas  is  erolved,  which   forces  th« 

With  pure  sil-  _       '  m 

¥er,  and  hi-      cork  out  of  the  bottle*     This  gas  can  be  no  other  than 

^rogeaii|;iven  hidrogen.     The  acid,  which  is  weakened,  holds  scarcely 
any  thing  in  solution,  for  hidrosulphurated  water  scarcely 
changes  its  colour. 
«  That  Bergman  should  announce  this  muriat  as  a  com- 

pound of  75  parts  of  silfer  and  25  of  acid,  was  very 
excusable;  but  that  moderns,  certainly  not  unacquainted 
with  the  term  of  oxidation,  should  repeat  this— Uav* 
they  forgotten  the  oxigen  ? 

ifuriat  of  lit-     The  muriat  of  sil?er  docs  not  penetrate  the  crucibles, 

art  o&Uie  cru-  ^'  ^^®"  ^^^^^  surface.     It  does  not  act  upon  them, 
dbles.  I   did  not  perceire  that  it  was  Tolatile.     Daring  the 

It  Aot  volatile,  first  impression  of  the  heat  only,  and  by  the  assistance  of 
the  moisture  present,  a  ?apour  escapes,  which  is  con- 
densed in  the  empty  crucible  inverted  over  it.  This  sub- 
limate, as  Stahl  observed,  has  the  appearance  of  pow- 
dered arsenic  ;  but  when  the  o^uriat  is  in  Aision,  no  more 
vapour  escapes,  and  it  remains  fixed  at  the  bottom  of  tiie 
crucible.  Four  drams  of  fused  muriat  were  kept  at  a 
moderate  red  heat  for  half  an  hour  in  a  covered  Hessian 
crucible.  The  crucible,  on  coming  out  of  the  fire,  ■  had 
lost  G^ grains:  but  it  was  only  because  a  little  of  th« 
muriat  had  made  its  way  through  one  of  those  flaws, 
which  frequently  occur  in  them  if  the  paste  were  not 
very  carefully  kneaded  before  it  was  applied  to  tha 
wheel. 

Half  an  ounce  of  the  same  muriat,  heated  the  lama 
time  in  a  luted  retort,  did  not  attack  the  glass,  or  give 
the  slightest  indication  of  sublimate.     Sage  observed  th« 
same. 
Traniparenty        The  muriat  heated  to  this  point  is  transparent;  and  has 
of  a  pearly        a  pearly  grey  htie,  by  which  it  is  distinguished*     With 
£^thc  Mtive  *^**  appearance  it  is  so  perfectly  like  the  native  muriat, 
muriat.  that  it  is  impossible  not  to  confound  them  together  ;  so 

true  it  is,  that  Nature  has  not  two  scales  for  these  com- 
binations. 
CrystalliEcs  in     "^^^  .muriat  has  a  decided  tendency  to  crystallixe  in 
^euhedrons.  octahedra. 
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IKUhedim.    I  bare  a  piece  of  four  oances,  in  which  a 

ilemontal  inatriz  \b  formed^  that  is  lined  with  these  crys- 

l^lk    The  solution  of  the  mariat  in  ammonia  likewise 

[^ipfislli  F^nlar  octafaedra. 

it  Ike  ammoniacal  solution  will  keep  scTeral  years,  with-  Ammoniac^ 

|M  (ke  muriat's  tending  to  decomposition :  but  if  a  sepa-  j^  "pt^IomL^^ 

jplioB  be  forced  to  take  place,  even  by  a  moderate  heat,  but  beinf  de» 

Mmkiating  oxide  may  be  formed.     This  I  learned  from  compoied  by  « 
A     «...*.        T     •        ■  •  ...  gentle  heat, 

Jm  following  net :— I  placed  a  capsule  containing  some  fulminating 

if  Ibe  ammoniacal  solution  in  a  moderate  heat,  for  the  silver  fomicd. 
of  collecting  the  muriat.  The  liquor  being  era- 
to  a  certain  point,  and  a  few  grains  of  precipitate 
■wfing  formed*  I  took  it  up  by  the  edge,  and  with  blarac- 
Quelessness  put  it  into  my  other  hand.  The  pow- 
mt  the  bottom  immediately  exploded,  cracked  the 
of  the  capsule,  and  blew  all  the  liquor  into  my 
Happily  I  escaped  with  no  other  mischief  than  the 
1*1  remaining  black  for  some  days. 
To  fonn  a  clear  idea  of  the  characters  of  this  muriat,  Method  of«s« 

,  to  make  it  known  in  teaching  others,  it  should  hibiting  it  te 
ponved  when  half  red  hot  into  a  silver  basin,  and  ^^ 

ed  about  circularly,  as  you  would  melted  nitre. 
Ton  may  then  turn  it  out  in  a  thin,  transparent,  flexible 
plate,  which  may  be  cat  with  scissars  almost  like  the 
hom  for  lanterns. 

If  yon  let  it  cool  in  the  crucible,  to  have  it  in  thicker  Large  pieces 
pieces,  they  may  be  turned,  and  made  into  snufT-boxcs,  !^^y  ^  turned 
fli  Kunckel  observed ;  which  succeeds  better  with  large  ''^  t    ^L 
pieces  than  small.     I  have  plates  of  it  of  a  reddish  tint,  dbangct  their 
and  marbled  liketortoiseshcll ;  but  exposure  to  the  light  colour. 
Biakei  it  more  and  more  brown,  which  lessens  the  value 
k  would  otherwise  have  in  jewellery. 

Kunckel,  in  his  Chemical  Laboratory,  gives  a  method  Kunckd^t  me- 
of  reducing  the  muriat,  which  is  expeditious,  and  not  th<>d  offedu^ 
liable  to  much  loss.     Put  three  parts  of  lead,  he  says,  ^^^  *^ 
with  one  of  lunacorneCy  into  a  retort,  and  expose  them 
to  beat;  the  lead  will  be  converted  into  muriat,  and  the 
ffedaced  silver  will  subside  to  the  bottom.     The  product, 
bowever,  will  not  be  reduced  silver,  for  it  will  require 
eupellation,  to  separate  from  it  a  considerable  portion  of 
leiiid*  This  process  b  susceptible  of  improremtet.   Three 

parii 
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parts  of  lead  are  a  great  deal  too  madh.    Tli« 
which  I  sqppose  to  be  melted,  shcteld  be  eoclDaed 
sheet  of  lead  twice  its  weight ;  the  lead  hafing  been 
riously  reduced  from  acetate  of  load ;  aod  subjectai 
cupellation^    Thus  73  to  74  hundredths  and  a 
will  be  obtained :  in  four  operations  I  could  not  ones 
AlktU  diver   ^^  a^^da  fraction,  nhich  is  the  real  quantity  present;. ft 
ImI.  Httle  silver  therefore  is  lost.     I  know  not   whetber  tki^j 

muriat  of  lead  which  is  volatilised  contributes  to  this. 
Reduction  by        Some  recommend' the  reduction  of  the  muriat  bj  Bfliii^j 


carbonat  of       Qf  carbonat  of  potash.     This  method  is  troublesome^  anl 

^ji^lc  exposes  to  considerable  loss,  on  account  of  the  sweUilf. 

up,  rimuing  over,  and  the  largeness  of  the  crncible  th|| 

must  be  used  to  avoid  this  even  with  small  qnantitiei'rfij 

the  muriat.  .i 

Pure  potash  Pure  potash  is  preferable,   since  the  rednctioa  tAli% 

preferable.        place  without  any  swelling  up ;  but  for  l&cge  qmantilMl 

this  mode  is  expensive.  ,  : 

Having  had  more  than  a  pound  of  muriate,  arising  fivm 

the  repeated  precipitations  that  there  is  occasion  to  maks 

in  a  laboratory,  1  preferred  the  following  metbod  if 

Sage. 

6age'f  method.      This  consists  in  boiling  the  muriat  in  an  iron  pot  wilk 

a  few   pieces  of  iron  and  some  water*    The  separatacNI 

takes  place  very  speedily.  The  liquor,  which  is  a  solotion 

of  muriat  of  iron,   is  to  be  thrown  away ;  fresh  waicr 

added ;  and  the  mixture  occasionally  shaken.     The  silf cf 

will,  be  obtained  in  powder,  which  requires  Only  to  bs 

washed,  and  melted  with  a  little  nitre  and  borax,  to  fres 

the  silver  from  a  little  remaining  oxide  of  iron.     If  yon 

To  detect  any  would  satisfy  yourself,  whether  the  muriat  be  entirely 

muriat  left  un-  decomposed,  it  will  be  sufficient  to  expose  the  powdered 

«nosc^tadie  ^^^^'*^^  ^^  ^^^  ^^^ »  ^^^  ^^  ^"7  muriat  still  remain,  tbe  light 
fOD.  will  give  it  a  violet  hue,  and  gradually  darkenit. 

kzcellence  of       To  judge  of  the  merit  of  this  process,  I  made  the  follow- 
Uv  mctiioii.     ing  experiment. 

In  a  small  silver  basin  I  treated  a  hundred  parts  of 
pov^dered  muriat,  well  dried,  with  as  much  iron  filings 
s^d  a  sufficient  quantity  of  water.  The  operation  beibg 
finished,  the  muriate  of  iron  poured  oif,  and  the  powder 
washed,  I  added  18  parts  Of  mercury  to  collect  the  silver. 

The 
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The  amalganui,  being  subjected  to  distillation,  gare  me 
784}  instead  of  75{,  which  ought  to  have  been  the  pro- 
duct. I  triturated  the  filings  again  with  a  little  mcrcur}% 
and  obtained  ^i  more  of  silver,  making  in  all  75.  The 
loss  therefore  was  only  -j^^  or  four  grains  on  the  quan-. 
tity  I  bad  used,  which  was  1600  grains  of  muriat; 

The  result  shows,  that  with  moderate  quantities  of 
muriat  the  reduction  may  be  made  with  ease,  and  without 
any  sensible  loss.     In  thfe  great  it  is  still  more  expedi- 
tious, since  all  that  is  necessary  is  to  place   the  muriat  * 
upon  lead  in  a  cupel. 

The  silver  separated  from  the  muriat  by  means  of  pot-  The  ulvor  r^ 
ash«  thouffh  well  fused,  is  not  always  secure  from  retain*  duccd  by 
ing  some  of  it.     Forging  one  day  amass  of  about  eight  ^sh  tometunet 
ounces,  I  was  surprised  to  see   it   separate  into  lamine  retain*  muriat. 
under  the  hammer.     On  examining  it,  I  perceived  some 
unreduced  muriat  between  the  plates.     Mr.  Fernandez 
made  the  same  observation,  as  will  appear  at  the  end  of 
this  article. 

The  muriat  of  silver  frequently  occurs  among  the  mine-  Native  muriate 
rals  of  America :  it  accompanies  the  native  silver;  and  **  ^°"'***" 
is  found  disseminated  among  the  sulphurets,  carbonats, 
and  siliceous  rocks,  so  as  to  be  altogether  imperceptible. 
I  examined  an  ore  from  the  province  of  Caraccas,  which  Analysii  of  one 
by  the  application  of  acids  yielded  me  only  11  marks  to  from  the  Ca- 
the  hundred  ;  but  having  fused  it  with  oxide  of  lead,  pot-  ^^^^^^ 
ash,  an:l  charcoal,  it  yielded  a  button,   which  left  19 
marksin  the  cupel.  This  ore  contained  its  riches  in  two  ^ 

states,  in  metal  and  in  muriat.  The  silver  of  this  ore 
contained  likewise  a  36th  of  gold.  Its  matrix  was  sili- 
ceous. 

To  discover  the  muriat,  the  ore  should  be  boiled  with  Mode  of  dit* 
water,  and  a  few  filings  of  iron  orof-Einc:  the  muriat  ^^^^."°8  *bc 
will  thus  be  decomposed,  and,  after  washing  the  ore,  ni- 
tric acid  will  detect  the  silvar.  The  muriatic  lixivium 
being  precipitated  with  a  solution  of  silver,  the  portion 
of  muriat  of  silrer  collected  will  be  exactly  equivalent  to 
that  which  existed  in  the  ore. 

Pieces  of  native  muriat  of  the  greatest  purity  are  some-  Very  pore 
times  brought  from  Peru.  1  hare  one  that  weighs  about  ^^^  Diariit 
ten  ounces,  the  matrix  of  wbicJi  ii  rbomboidal  carbonat.  '^^   ^'^ 

Thii 
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This  mtiriat  b  transparent,  pearlj,  and  may  be  cut  with- 
out splintering.  Its  chips  assume  the  Tiolet  tint  in  a 
few  minutes  on  exposure  to  the  sun.  It  may  be  melted  ui 
a  retort,  without  losing  any  of  its  characteristics,  or  dU 
«  minishing  in  weight.     If  it  be  brought  near  the  flame  of 

a  candle,  it  flows  in  red  drops  like  the  juice  of  a  goose- 
berry, which  grow  white  on  cooling.  They  should  be 
caught  on  a  plate  of  glass.  The  artificial  mnriat  yields 
likewise  coloured  drops  when  melted.  The  native  mnriat 
enclosed  in  a  sheet  of  lead  does  not  yield  above  74  and  a 
small  fraction  of  silver,  though  it  contains  75{. 
Analyni  of  I  decomposed  a  hundred  parts  of  this  mnriat  by  means 

•his  ore  ^f  ^j^^^  j^j  precipitated  the  solntioivwith  nitrat  of  sil- 

ver. The  product  collected  was  a  hundred  parts.  1  had 
the  same  rcsalt  twice.  The  solution  of  silver  may  be 
employed,  which  will  remain  mingled  with  zinc  after  the 
decomposition  has  taken  place ;  but  as  the  necessitf  of 
filtration  occasions  a  slight  loss,  only  98  or  00  will  be 
obtained.  The  muriat  reproduced  shonld  not  be  weighed, 
till  it  has  been  thoroughly  dried. 
ICoglcd  with  The  muriat  is  likewise  found  mixed  with  carbonat  of 
carbonat.  silver  in  powder,  exhilnting  a  perfectly  uniform  grey 
paste.  It  is  very  difficult  to  break.  Rubbing  it  with 
any  hard  body  will  make  the  silver  shine.  I  have  one 
piece  which  consists  of  silver  SO,  carbonat  of  lime  32, 
muriat  38. 

iMTM  piece  of     -^^  ^^^  ^  '  ^^  j^dge  from  appearances,  it  is  this  pasta 

native  silver  in  that  incloses  the  celebrated  piece  of  native  silver  preserved 

the  CuhiMtt  dm    |q  ^j,g  King's  collection.     This  piece,  weighing  near  three 

hundred  pounds,  is  still  loaded  with  part  of  its  valuable 

coat.     If  the  miner  had  not  robbed  it  of  the   rest,  it 

would  have  been  much  more  precious  to  the  mineralogist. 

It  appears  to  have  been  considerable.     It  was  cut  off 

with  a  hammer  and  chissel.     This  specimen  came  from  the 

mines  of  Quantacaia,    on  the  borders  of  the  Pacific 

OccaiT. 

verta     ke»  Silver  is  likewise  among  the  number  of  metals  capable 

from  •xides  of  of  taking  from  iron  that  portion  of  oxigen,  which  raises 

^dr^xiseo  at  ^^  ^'^™  ^®  minimum  to  the  maximum  of  oxidation,  or 

a  high  tempe-   which  is  included  between  28  and  48  per  cent.     But  fo»» 

ratufCyUid      ^^  -^  ^^^^  l^  assisted  by  a  certain  degree  of  heat;  for 

on 
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1<lsiiig  thb  the  iron  in  turn,  or  its  oxide  at  a  minimum)  gjvesit  bickto 
the  oxigen  from  the  silver.     Ihj  following  is  the  them  when 
iment.  "^^- 

In  a  small  matras  heat  a  solution  ofrcdsulphat  of  iron  Proof. 
I  parted  si Wer,  a  portion  of  (ho  lat(er  will  be  dissolved^ 
Hd  the  siilphat  will  become  green.     Filter,  add  a  little 
l^nler  with  salt,  separate  the  niuria^,    and  the   filtered 
[■or,  or  sulphat  of  iron,  will  be  precipitated  green  by 
^dkalb.      But  if,  instead  of  separating  the  silver,  the  fil- 
liquor  be  kept,  it   will  exhibit  scales  of  metal,  ia 
^proportion  as  it  cools.     Now  this  new  precipitation  can- 
[^  aot  taku  place  but  by  the  ba.sc  of  the  green  sulphat  resum- 
Img  oxigen  from  the  silver.     Wo  shall  not  be  surprised 
^at  this  result,  if  we  recollect,  that  a  solution  of  green  sul- 
-  fhat,  mixcdwith  a  solution  of  sulphat  of  silver,  instantly 
^precipitates  the  metal   in  a  shining   powder.     I  had  an 
w  vpportunity  of  observing,  some  time  ago,  that  the  soliu 
^  tion  of  red  sulphat  could  not  be  concentrated  in  a  basin  of 
'  iae  silTer  without  giving  birth  to  similar  changes. 

Carbonat  of  Silver, 

This  carbonat,  obtained  by  means  of  that  of  potash,  carbonat  of 
ii  of  a  yellowish  white  colour,  but  does  not  keep  well,  silver  parts 

:     grows  black  on  exposure  to  the  light,  and  gradually  parts  ^ontaacou^" 
with  its  oxigen  ;  for  if  at  the  year's  end  very  dilute  nitric 

\     add  be  poured  on  it,  a  portion  of  silver  in  powder  will 
be  separated. 

r 

Sulphat  of  Silver, 

If  mercury  be  thrown  into  the  solution  of  this  sulphat,  Sulphat  de- 
it  decomposes  it,  and  the  result  is  a  ilat  crystallization,  composed  by 
which  scarcely  deviates  from  the  level,  and  of  course  ex-  °*"<^*"7' 
hibits  none  of  the  pleasing  phenomena  of  the  nitrat. 

Tree  of  Diana* 

Ijemery  recommends,  to  throw  mercury  into  a  nitric  ^^.  •v. 
•olution  of  silver  considerably  diluted;  and  he  is  right. 
In  little,  or  in  great,  Tery  beautiful  and  very  various 
trees  of  Diana  will  be  obtained  without  fail.  Homberg 
and  Beaume,  with  their  balls  of  amalgama  and  solution, 
have  only  complicated  the  process,  and  disgusted  those, 

ToL.  Xy.— SUPPUEME>'T.  Eeo  Who 
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who  would  enjoy  withont  so  much  trouble  one  of 
most  beautiful  results  of  experimental  chemistry. 

Acetat  of  Silver, 
Acetat  of  silver      Distilled  vinegar  very  readily  dissolves  oxide  of  uIti 
and  aflbrds  long  white  needles,  easily  crystallized.  H( 
in  a  retort  it  gives  out  radical  vinegar,  some  gasses, 
coal,  and  pure  silver.     I  have  not  examined  it  further. 

On  the  Surcharge  zchkh  the  Muriat  of  Silver  is  capabktj 
giving  to  cornets  for  parting^  hy  Don  Domingo  Perm 
nandcz. 
Atsayi  vitiated      j^  the  month  of  December  1794,  having  occasion  (• 
muriaiof silver  J^ssay  twelve  pieces  of  gold  coin,  I  was  surprised  to 


iHipcrfcctly       the  twenty-four  cornets   come  out  with  a  surcharge  of 
t    uccd.  half  a  grain  above  the  fineness  they  ought  to  have  had»'j 

I  repeated  the  assays,  with  all  possible  care,  and  the  re* 
suit  was  still  the  same.  To  satisfy  my  doubts,  I  examiocl 
particularly  the  lead  and  the  acids  1  had  employed;  bat 
I  found  nothing  in  them  that  could  account  for  a  sur- 
charge so  extraordinary. 

I  had  no  other  step  to  take,  therefore^  but  to  retnii 
to  the  silver ;  but  as  this  metal  came  from  a  muriat  n* 
duced  by  means  of  potash  and  charcoal,  I  was  far  froa 
suspecting  that  it  could  have  any  influence  on  the  results; 
particularly  as  it  admitted  of  being  drawn  out  by  the 
flatting  mill  into  very  thin  leaves  without  any  apparent 
defects.  Unwilling  however  to  announce,  that  theit 
coins  were  half  a  grain  above  their  standard,  without  a 
fresh  examination,  it  occurred  to  me,  to  dissolve  the 
twenty-four  cornets  separately  in  (Hjua  regia.  The  solu- 
tion was  scarcely  fmished,  when  at  Icni^th  I  discovered  the 
cause  of  the  phenomenon.  Each  of  (hem  let  fall  a  white 
powder,  which  I  collected  for  examination  ;  and  I  had  no 
difficulty  in  recognizing  it  to  be  nuiriat  of  silver.  That  of 
each  of  the  cornets  was  precisely  the  same  weight. 

After  this  discovery  I  immodiafely  examined  the  qna- 
lity  of  my  silver.  I  dissolved  some  in  nitric  acid,  and  the 
muriat  separated  from  it  instantly.  Thus  it  is  certaia, 
that  this  salt  is  not  ahcaijs  completely  decomposed  in  re- 
ducing it  with  potash ;  and  that  it  may  incorporate  with 

the 
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the  metal,  or  ejen  dissolve  in  it^  so  as  not  perceptibly  to 
affect  jts  ductility,  since  it  can  be  flattened  out  witiiout 
shewing  any  defect  in  the  plates. 

I  repeated  my  assays,  but  with  pure  silver  also  ob* 
taincd  from  the  muriat,  and  the  surcharge  disappeared. 
This  observation  made  me  determine  to  dissolve  the  cor- 
nets, as  often  I  should  find  reason  to  suspect  an  extra* 
ordinary  surcharge. 

On  the  Nitrat  of  Silver, 
The  acid  that  rises  from  a  solution  when  evaporating  it  Silver  carried 
carries  off  some  silver,  however  gentle  the  ebullition  may  °".°"  cvapo- 
be.     The  muriatic    acid   makes    this    known  instantly,  tion. 
This  result,   which  I  have  had  opportunities  of  proving 
several  times,  cannot  fail   to  diminish  a  little  the  confi- 
dence  we  might  be  inclined  to  place  in  assays  of  ores  by 
means  of  nitric  acid ;  and  we  know  it  is  indispensable  to 
boil  it  long  enough  to  resolve  the  last  portions  of  sulphu. 
ret  of  silver. 

The  nitrat  of  silver  does  not  appear  to  contain  water  Nitrat  containi 
of  crystallization  any  more  than  nitre.     It  may  be  kept  no  water  of 
in  fusion  in  a  retort  for   a  considerable  time,   without  cry«taUi«ation. 
losing  more  than  a  hundredth  of  its  weight.     On  cooling 
it  fixes  in  a  crystalline  mass  of  a  greyish  hue,  called  lapis 
infernalLs,     This  nitrat^  heated  till  it  is  completely  de- 
composed, leaves    64  hundredths  of  pure  silver;    from 
which  wc  may  infer,  that  a  hundred  parts  of  silver  will 
produce  140  of  nitrat  [136-25], 

A  hundred  parfs  of  silver  take  Oh  or  9|  of  oxigen  to  ^^^^^  of  oxide 
serve  as  a  base  to  the  nitrat,  according  to  a  trial   I  for-  *°  ^hc  nitrat. 
merly  made,  though  it  would  not  be  ami^s  to  examine 
the  fact  again. 

This  nitrat  then  would  consist  of  Composittoa 

O  virlc  of  silver 69  or  70  "".(  °*''^**  ^^ 

•liver. 

^itricacid    31       30 

On  assaj/ing  Ores  of  Silver, 

?,Iany  authors  recommend,  to  procipifate  the  solution  silve         h 
with  copper ;  but  this  must   be  carefully   avoided,  for  assayed  in  the 
whatever  care  be  taken,  a  little  silver  will  always  remain  ^'^  ^^^^ 
in  the  liquor,  as  the  muriatic  acid  w  ill  shew.     An  ore  that 

Eec  ^  yields 
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yields  10  per  cent  by  fusion  will  not  give  above  8^,  9,  or 
thereabouts,  by  precipitation.  The  estimation  deduced 
from  the  muriat  of  silver  too  being  a  language  not  un- 
derstood by  those,  who  would  hare  the  clear  product  of 
their  ores  set  before  their  eyes,  it  is  better  to  proceed  to 
•  the  assay  by  fusion.     Thefollowing  method,  an  imitation 

of  the  operation  in  the  large  way,  and  practised  by  Sage, 
appears  to  me  preferable  to  any  other. 
The  best  mc-  Melt  a  quintal  of  the  roasted  ore  with  as  much  litharge, 
tiaed'b  *  s '^**^*  and  three  quintals  of  common  carbonat  of  potash,  in  a 
crucible,  the  bottom  of  which  is  lined  with  24  or  30 
grains  of  charcoal,  softened  with  a  little  oil,  so  that  the 
paste  may  be  applied  to  the  bottom  and  half  way  up  the 
side  by  the  6nger.  Put  on  a  corer,  but  without  luting  it. 
Place  two  such  crucibles  side  by  side  in  a  common  fur- 
nace, and  cover  them  with  charcoal.  The  bellows  are 
not  necessary.  When  the  mixtures  enter  into  fusion, 
which  will  readily  be  perceived  by  the  ear,  push  the 
charcoal  aside,  so  that  you  may  be  able  to  takeoff  the 
lids,  and  see  what  is  going  on  If  the  effervescence  raise 
the  contents  above  the  middle  of  the  crucible,  remove  the 
lids,  when  the  weight  of  the  air  will  check  the  swell,  and 
prevent  it  from  running  over.  As  soon  as  all  is  quiet, 
put  on  the  lids  again,  cover  up  the  crucibles  with  char* 
coal,  and  let  them  stand  till  they  are  cold.  If  the  assays 
have  been  well  fused,  the  leads  obtained  will  not  differ  in 
weight  two  grains.  Subject  them  to  cupellation,  and  you 
will  obtain  buttons,  which  ought  not  to  differ  asixteenth 
of  a  grain.  A  sixteenth  of  a  grain  represents  an  ounce 
in  a  hundred  pounds :  but  if  the  ore  be  so  poor  as  to  yield 
less  than  an  ounce,  as  is  the  case  with  most  of  the  mines 
at  present  worked  in  America,  the  assay  should  be  madp 
with  four  hundred  grains  at  least, 

Nit  rat  of  Silver  at  a  Minimum, 

Preparation  of      In  a  solution  already  saturated  boil  po\vder  of  silver, 

minimum  ni-         |^  ^      instance  as  is  obtained  in  ordinary  parting ;  and 
it'di  of  silver.  ,  i.  .  , 

continue  the  ebullition  for  an  hour  after  nitrous  gas  has 

ceased  to  be  evolved,  Pour  off  the  liquid  with  its  sedi- 
ment, and  leave  it  to  grow  clear  by  subsidence.  Draw 
off  the  char  fluid  i^ith  a  bulbed  siphon,  and,  if  yon  wish 

to 
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fo  CQocentrate  it,  pour  it  into  a  retort,  at  the  bottom  of 
wiich  a  few  bits  of  pure  silver  have  been  previously  put ; 
if  BOt,  keep  it  in  a  bottle. 

■    Bat  the  parted  silver  must  be  cleansed  before  it  is  used,  Parted  ulver 
Id  a^oid  any  mixture  of  copper.     For  this  purpose  boil  »hould  be  freed 
Ihe  powder  in  a  saturated  solution  of  silver  slightly  di-  ^^ 

tmteAj  when  the  copper  will  be  converted  into  nitrat,  and 
tbe  silver  will    come  out  sufficiently  pure  to  effect   no 
■Heratien  in  the  colour  of  the  fresh  nitrat. 
-  The  solution  is  invariably   of  a  pale  yellow  colour; 
it  may  be  concentrated  much  beyond  the  nitrat  at  a 
\muMj  without  fear  of  crystallization,  as  the  nitrat  it 
rds  is  infinitely  more  soluble.     When  it  is  in  the  pro-  Minimum  m- 
ion  of  240  to  100  of  water  it  is  sdll  far  enough  from  y*  ''^^ 
Cijstallizing,  and  sometimes  it  remains   fluid  for  several 
dbys:   but  if  it   be   poured  into  a  phial,   it  congeals  so 
Mddenly,  that  the  last  portions  from  the  mouth  of  the  suddenly  bc- 
Stort  l>ecome  solid  like  icicles  from  the  eaves  of  a  house,  eomcs  solid. 
md  a  great  deal  of  heat  is  evolved. 

While  this  nitrat  is  concentrating,  a   little   is  always  a  little  vola- 
folatiliiod.     This  passes  from  the  minimum  of  oxidation  tilizedand 
:litiie  maximum ;  and  sometimes  we  discover  in  it  a  mix-  in^^^poral" 
Iweof  the  two  nitrats.     In  the  first  case  ammonia  doestion. 
lot  change   the   transparency  of   the  product ;  in  the 
neond,  the  new  nitrat  is  indicated  by  a  black  hue. 

It  u  difficult  to  bring  it  to  a  regular  crystallization,  D,*fficQlt  to 
fefscaase  it  has  a  much  greater  tendency  to  congeal,  than  crysuUize. 
to   separate  into  crystals.     If  it  congeal,  it   cannot  be 
wdiiiolved,  without  the  separation  of  a  yellow  powder,  YeHowpow- 
4rhich  obliges  us  to  suspend  the  process,  that  this  pow-  dcr  proved, 
4er  may  be  allowed  to  subside,  decant  the  clear  fluid,  and 
petuin  it  into  tbe  retort.     It  is  true  that  this  inconveni- 
ence may  be  avoided,  by  an  addition  of  acid  to  the  water 
with  which  the  mass  is  to  be   redissolvcd ;  but  by  this 
addition  we  are  liable  to  increase  the  oxidation  of  a  por- 
iioo  of  the  nitrat,  and  to  convert  the  product  into  a 
■lixturc  of  the  two  nitcats. 

The  yellow  precipitate  we  have  just  pointed  out,  "s  a  ^j^j^jj  ^^^^,^1^ 
■itrat  doubly  at  a  minimum,  both  of  ozigen  and  of  acid,  a  minimom 
It  fonai  because  part  of  the  new  nitrat  cannot  dissolve  in  ^ndof  iS2l"* 
water,  unless  it  takes  from  the  other  ^  little  of  its  acid ; 

and 
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and  it  is  the  loss  of  acid  experienced  by  this  portion,  tiut 
Analogous        occasions  it  to  be  precipitated.     These  effects  are  com. 
phenomena       pictely  analogous  to  those  of  the  nitrat  of  mercury  at  a 
^^^' minimum  of  oxidation  when  thrown   into  water.     If  it 
do  not  divide  into  two  parts,  and  if  one  do  not  borrow 
acid  from  the  other,  it  does  not  dissolre  :  but  in  the  case 
before  us,  as  well  as  in  that  of  mercury,  a  little  acid  sets 
the  yellow  precipitates  afloat,   it   increases  their  saline 
state,  and  in  consequence  restores  their  solubility. 
Mode  of  ob-        We  may  succeed  in  crystallizing  it,  however,  by  snc 
tainiog  crys-     cessively  suspending  and  resuming  the  distillation,  till  by 
repeated  trials  we  have  brought  the  solution  to  the  pro- 
per point.     But  Ihave  not  yet  been  able  to  obtain  cryi* 
tals  suiUciently  separate,  and  out  of  the  retort,  to  be  able 
to  examine  them  easily. 

Properties  of  (his  Nitrat. 

Attractsoxigen      Its  solution  kept  in  the  air,  and  defended  from  dost, 
from  the  air,     loses  its  colour,  and  in  a  few  days  affords   large  square 

laminae  of  the  common  nitrat,  or  that  at  a  maximum* 

and  from  nitric      ^^  is  amusing  to  observe  the  readiness  with  which  a  iem 

acid-  drops  of  nitric  acid,  poured  into  this  solution,  give  riM 

to  large  scales  of  nitrat.     The  fluid  changes  from  white 

to  yellow,  blackens  more  with  ammonia,  and  at  length 

becomes  wholly   nitrat  at  a  maximitw.     If  the  acid  Im 

mixed  with  a  more  dilute  solution,    ami  heated,  nitrous 

gas  is  evolved,  and  confirms   the  change  indicated  by 

theory. 

Muriatofsil-        Muriatic  acid  poured  into  the  solution  of  minimum 

vcro*!yin.one  nitrat  affords  a  muriat,  the  base  of  which  rises  to  tlid 

*^*^^^'  maximum  in  the  very  process.     There  is  no  muriat  at  a 

minimum  therefore ;   or  at  least  I  have  not  been  able  to 

form  one.     The   following  are  some  of  its  most  striking 

habitudes  with  reagents. 

-^     -r   ,  With  water  of  litmus  the  solution  of  common  nitrat  of 

Its  cfFcct8  on 

litmus,  silver  produces  no  effect;  that  of  the  minimum  nitrat 

precipitates  a  blue  lake. 
CO  hinc  I  With  cochineal  the  mojimum  nitrat  produces  a  scarlet 

colour  ;  the  minimum^  a  deep  violet  lake, 
indigo.  With  solution  of  indigo  in  sulphuric  acid  the  mojamum 

occaaioni 
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occasions  no  change;  the  minimum  dcprires  it  entirely 

of  colour,  and  the  silver  is  reduced. 

The  tincture    of  fecula   of  hemlock,  which  is  of   a  tincture  of 

i.  „ -.1, 1    i_ 

feuillemort  colour,  is  not  changed  by  the  maximum  ni-        /^  » 
trat :  by  the  minimum  the  green  is  revived  and  beautified 
in  a  striking  manner. 

fViih  Ammonia. 
Ammonia  precipitates  the  minimum  nitrat  black.  The  ammonia, 
precipitate  collected  is  pure  silver,  and  does  not  fulmi. 
nate,  however  long  it  be  kept  in  the  ammonia.  The 
ammonia  then  holds  maximum  oxide  in  solution;  for  if 
it  be  saturated  with  very  dilute  nitric  acid,  it  is  no  longer 
blackened  by  ammonia.  Thus  we  see,  that  the  portion 
of  oxide  dissolved  in  ammonia  is  raised  to  a  maximum  at 
the  expense  of  that  which  is  precipitated. 

With  pure  Potash. 
The  precipitate  is  brown,  resembling  in  colour  that  potash, 
given  by  the  maximum  nitrat.  Redissolvcd  in  nitric 
acid,  ammonia  precipitates  it  black,  which  demonstrates 
that  the  oxide  has  not  altered  its  state;  but  on  drying  it 
aK'iac'ts  oxigcn  from  the  atmosphere,  rises  to  the  maxim 
vunn^  and  no  longer  differs  from  the  precipitate  afforded 
by  the  maximum  nitrat 

With  Alcohol. 
Alcohol  acts  on  its  solution  no  otherwise  than  water:  -jgoUgj 
part  of  the  nitrat,  its  portion  of  acid  being  diminished, 
separates  in  a  yellow  powder.  The  alcoholic  solution 
being  distilled,  leaves  behind  nitrat  at  a  maximum  and 
powder  of  silver,  because  part  of  the  oxide  has  completed 
its  oxidation  at  the  expense  of  the  other.  The  alcohol 
is  not  converted  into  ether  in  this  case,  any  more  than 
with  the  maximum  nitrat,  which  it  dissolves  perfectly 
well. 

With  boiling  Water. 
It  has  been  seen,  that  cold  water  separates  this  nitrat  and  boIHng 
into  two  parts  ;  that  one,  to  enable  it   to  dissolve,  was  "'"^atc. 
obliged  to  take  acid  from  the  other,  which  was  conso- 

quently 
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quently  separated  in  the  state  of  yellow  nitraf ,  or  tattrat 
with  an  inferior  portion  of  acid.  With  boiling  water  th» 
change  proceeds  farther. 

If  a  few  drops  of  a  somewhat  concentrated  solution 
be  let  fall  into  a  glass  of  boiling  distilled  water,  three 
colours  will  be  seen  distinctly  to  succeed  each  other  very 
quickly,  yellow,  red,  and  black.  If,  when  the  mixture 
is  yellow,  or  red,  a  fevi?  drops  of  acid  be  added,  the  whole 
grows  clear,  and  the  change  is  stopped.  If  this  be  doifiB 
the  moment  after  the  black  colour  has  appeared,  the  acid 
no  longer  restores  the  transparency  of  the  mixture,  be- 
cause the  black  powder  is  not  an  oxide,  like  the  two 
Diiondatesthe  preceding,  but  disoxidated  silrer.  Now  to  dissolve  this 
tSlvcr*  a  stronger  acid  is  required. 

The  black  powder  silvers  the  glass  as  it  comes  into 
contact  with  its  sides.     None  of  these  effects  will  taka 
place^  if  a  few  drops  of  nitric  acid  be  added,  i)efore  the 
solution  is  dropped  into  the  boiling  water. 
Mitrat  of  mer-      The  yellow  nitrat  of  mercury  at  a  minimum  exhibits 
cury  has  iimi-  similar  phenomena,  though  in  a  different  manner.     This 
P   P«"   •  nitrat,  boiled  with  water  in  a  retort,  affords  powder  of 
mercury,  which  passes  into  the  receiyer  with  the  aqueous 
vapour ;  that  is  to  say,  by  the  help  of  a  high  temperature 
part  of  the  mercury  has  a  tendency  to  complete  its  oxida- 
tion at  the  exi)ense  of  the  other.     But  in  whatever  cir- 
_^  cumstances  we  discover  a  metal  passing  from  one  state  of 

found  at  an       oxidation  to  another,  we  shall  never  find  it  stopping  at 

intermediate     any  intermediate  term  between  the  two  extremes  of  oxida- 
sute  of  osda-  .,  ,     ., 

^OQ^  tian  proper  to  it. 

.  .  An  aqueous  solution  of  minimum  nitrat  of  silver  does 

Attractf  CXI-  * 

gen  from  the  not  superoxide  itself  very  rapidly  by  contact  with  air« 
air  but  slowly.  J  have  formerly  shewn,  that,  if  copper  have  a  greater 
Acids  have  affinity  ft^  dxigen  than  silver  has,  we  must  not  thence 
more  affimty  conclude,  that  acids  would  have  more  affinity  for  oxide  of 
silver  than  of  copper  than  for  oxide  of  silver ;  and  in  fact  the  nitrat  and 
copper.  sulphat  of  silver  dissolved  and  kept  on  carbonat  of  cop- 

per do  not  attack  the  latter,  or  even  become  coloured. 
The  minimum  nitrat  of  silver  is  equally  void  of  action  on 
carbonat  of  copper. 

The  yellow  powder,  or  minimum  nitrat  with  less  acid, 
is  equally  void  of  action  on  the  carbonat  of  copper. 

The 
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The  minimum  nitrat,  concentrate  in  a  retort,  ^ows  Minim,  nitnt 
thick,  giFes  oat  a  little  nitrotiji  gas,  enters  into  fusion,  ^^^^^  ^^ 
and  affords  a  yellow  stiblimate  th&t  lines  the  sides  of  the 
retort.     The  maximum  nitrat  affords  nothing  similar  to 
this.     If  the  melted  mass  be  dissoWed,  we  see  a  yellowish 
precipitate,  mixed  with  a  little  powder  of  siWer,  fall  to 
the  bottom ;  which  indicates,  that  a  part  of  the  minimum 
nitrat  remains  nnaltered,  and  that  another  portion  has 
assumed  the  maximum  state,  by  means  of  the  bzigeh  at-* 
f racted  from  paort  of  the  oxide. 

Several  years  ago  I  remarked  this  transmission  of  OXi- 
gen  from  one  portion  of  an  otide  to  another,  in  those 
solutions  of  silver  in  which  I  had  carried  the  ebullition  on 
metal  pretty  far.  A  kind  of  brilliant  avcnturine  dis- 
turbed Ms  transparency  at  the  expiration  of  a  few  days, 
and  afterwards  subsided  to  the  bottom  of  the  vessels. 
This  was  the  first-fact  that  led  me  to  suspect,  that  silver, 
like  so  many  other  metals,  was  susceptible  of  two  deter- 
minate states  of  oxidation. 

Nitrat  of  lead  treated  with  leaves  of  this  metal  exhibits  Nitrat  of  lead 
results  of  the  same  class.  I  wUl  endearour  soon  to  lay  ^^  ""*^ 
them  before  tha  public. 


VI. 

Description  of  a  Machine  for  cutting  Paper  and  the  Edges 
of  Books.    Bif  Mr*  John  J.  Hawkins  *• 

JL  HE  object  of  this  improrement  is,  to  cut  the  edges  of  Machine  for 
books  on  three  sides  at  one  fixing  in  the  press :  to  do  this,  cutting  the 
it  is  necessary  that  the  book  be  placed  at  one  end,  and  a  ^|^  of  bookii 
support  given  to  the  plough  beyond  the  part  cut ;  there 
isi  therefore  at  each  corner  a  block  moveable  on  a  centre, 
so  as  to  elongate  alternately  the  side  or  end  of  the  press. 

The  press  is  as  wide  as  the  intended  length  of  the 
book. 

*  Commtimcsctcd  to  the  Society  of  Arts,  who  voted  the  Silver 
Medal  to  the  inventor. 

■    Vol.  IV. — SuFFLEMENT.  Fpf  At 
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Al  a  distance  ffom  the  end  of  the  preH*  vqnal  1#  | 
required  width  gf-llwtwfc,  b  »<TCp,^tea()p  tomT 

liket«-oronih<,  one  ft■trn^'ll  ■■■   ■    ■ 
on« going  in t<j  itir  inUnti-' 
efi«rtaally  prevt^^ot  tite  boo  \: 
preKj  iiopen  Iinlc  >*i  mutiT 
In  Uic  coiuni^m  [m&s,  i"' 
and  tlicrt'  r?  a  scr«vr  at  <.i< 
getbrr;  Lul  in  ihi^  prk^M,  Ui-  <.■-■.■«  u- 
thereis  a  -crew  (.liout  th«  middle  (u  li 
Acr,  «nd  another  strew  at  tfa«  low«r  < 
open,  Mid  conscijuoniiy  preu  the  ^ 
on  the  p4'inup)i'E  of  cabtMUinaltefs'buid.ti 


Refer. 


■nthff  Engraving,  Plale  IX.  F-g.  1,2,3.4.1 


Fis- 1  »nd  2.     Two  geometrical  'iiwi  of  tlte  pm*. 

Kj.  3  knd  4.     Two  perepetfllTt  vie"^  of  ihe  ^anu^ 
placedtin  iusupportsintbe  boi  nhir' 
tings.     Tlie  Mde   of    the  bos   is   r<  i 

sway,  in  order  to  show  th«  parts  mui 

sfaoxs  the  position  of  tJie  pr«SE,  wlien  ilir  front  vt  I 
book  is  to  be  cut,  and  J>V;,  4,  u)iU«  (i»  ti4fi 
Ciitling. 

N.  U.  Tliu  letters  of  reference  are  tlic  wae  tnlDfl 

A.  The  press, 

a.  Thecntting  box. 

bb.  TJw  elonRsHi)^  blork«  tt)rniii|oii  Iheir  centres  (e). 

d.  Thcscrrw  wiiich  forcKthe  prets  together. 

e.  Thcscrew  wliich  forres  the  lowpr  ends  of  the  pni 
uuiidcr,  and  consequently  prctscs  the  book  tighter, 

/.  A  pieoR  of  board  put  inio  rlie  preaa  with  the  book, 

k»^p  il  firm  agftinst  tho  koifo. 
g.  The  comb-like  St  up. 
A  A.  Bars  ll\ed  acrdo  the  rutting  bits,  to  EiippMI  tU 

pri'sa  while  the  fop  or  bottom  of  the  book  is  cut. 
li.  Run  to  support  tho  press  while  the  front  oF the hodt 

is  cuL     In  this  position,  there  ia  ft  bar  (i)  to  kt«p 

press  steady,  wliidi  is  taken  out  wheu    tia  posilkl 

Fig.  4  in  in  uje. 

II.  Pttl 
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//•  Places  of  board  with  notches  in  them,  fastened  to  the  Machine  for 

box,  to  receive  the  bars.    .  S'^^^VbLv 

ifi.  Groove  for  the  plough  to  work  in.  iJ*"  • 

It  is  evident  from  the  positions  of  the  press,  that  th% 
plough  must  be  vrorked  on  an  inclined  plane;  bnt  this, 
instead  of  an  objection,  is  a  considerable  advantage,  be- 
cause the  workman  has  much  more  povr er  in  that  direc- 
tioh,  than  on  a  level. 

The  press  requiring  to  be  turned  round  to  cut  the  top 
and  bottom  of  the  book,'  the  plough  must  be  worka^ 
left  as  well  as  right  handed,  bnt  this  is  acquired  by  a  few 
minutes  practice. 

The  same  plough  is  nsed  as  with  the;  common  press. 

J.  J.  Hawkiks. 

Dalb^  Terrace^  City  Roady 
May  29,  1805. 
Charles  Taylor,  Esq. 


VII. 

Observaiions  on  the  Permanent^  of  the  Variation  of  the 
Compass  at  Jamaica,  In  a  Letter  from  Mr.  James 
Robertson  to  the  Right  Uon,  Sir  Joseph  Ba.nks^  K.B, 
P.  R.  S.  4c». 

Sir, 

JjLS  any  improvement,  or  discovery  in  the  arts  and  8ci«  ^^  mtro- 
ences,  will,  I  am  persuaded,  experience  your  favourable 
reception,  I  have  the  honour  of  submitting  to  yonr  con- 
sideration a  discovery  I  have  made  on  a  subject,  the  state 
of  which  can  only  be  ascertained  by  observations  made 
from  time  to  time,  as  it  is  not  regulated  by  any  knojrn 
j^aw  of  Nature;  I  mean  the  variation  of  the  magneticai 
needle. 

lliis  discovery  ma/  not  only  excite  others  to  make, 
and  repeat,  observations  in  diderent  parts  of  the  globe, 
but,  by  causing  this  changeable  quality  to  be  better  under- 
stood, may  contribute  to  the  benefit  of  navigation,  and 

*  PhU.  Trans.  z8o6. 

F  r  f  2  commerce, 


S6>4^  TiaiATION  OF  THE  COm>JkM. 

*       ■  . 

commerce,  as  well  as  to  the  advanoen^t  of  a  more  pacw 
ticular  knowledge  of  the  subject. 
ThemagnetU       It  has  hitherto  been  considered,  that  the  yariation  of 
cal  Tariatioii  it  ijy^  ma*[netical  needle  is  not  fixed  in  any  partacnlar  piacei 
•uppoMd  to      "^^  1*  constantly  varying,  in  a  greater  or  a  leas  degree,  ib 
change  in  the  all  parts  of  the  world.     I  hi^TC  discovered  an  exceptio% 
K»c"ptk>n!*™'*  to  this  supposed  general  property  of  Tariation  ;  aod,  %i 
it  may  be,  perhaps,  the  first  that  has  been  made,  it  will 
require  proportionally  strong  proof  to  establish  U.  TUi) 
I  flatter  myself,  I  am  able  to  effect,  to  the  certainty  e( 
demonstration  itself;  but,  in  doing  so,   I  am  under  thi 
necessity  of  being  more  tedious  than  I  could  wish,  ia 
order  to  describe  fully  the  data,  on  which  the  inference  ii 
founded. 
Lands  in  Ja-         1  resided  at  Jamaica,  as  a  King's  Surveyor  of  l^nd, 
maica  arc  held  upwards  of  twenty  years.     Disputes  at  law  about  bouud- 
with  a  diagram  ^^^^  ^^  lands  are  there  decided  by  ejectments,  in  the 
annexed  Supreme  Court  of  Judicature,  by  the  evidence  and  dia- 

grams of  King's  Surveyors  of  Land.  Thii  ia  difimnt 
from  the  practice  in  England,  because  the  manner  ia 
which  grants  of  land  from  the  Crown  are  made,  in  tht 
two  countries  is  diflferent  In  Jamaica,  to  every  gnat 
of  land  a  diagram  thereof  is  annexed  to  the  pate^ 
This  diagram  is  delineated  from  an  actual  survey  Of  Iks 
land  to  be  granted,  having  a  meridional  line,  accordiogto 
the  magnetical  needle,  by  which  the. survey  was  msde, 
laid  down  in  it.  No  notice  is  taken  of  the  true  mcridias. 
The  boundary  lines  of  the  land  granted  arc  marked  ota 
earth,  (as  it  is  denominated,  J  by  cutting  notches  on  the 
trees  between  which  the  line  is  run  through  the  weeds. 
—  referring  to  These  trees  being  mostly  of  hard  timber,  the  notches  wiH 

permanent        jjg  discernible  for  thirty  years,   or  more.     By   repeated 
lines  of  the  ,         ,.  ^    {         '  ,        ,         xi.        u- 

estate, deter-     re-surveys  these  lines  arc  kept  up;  and,  when  toe  culii- 

mined  at  first    ration,  oil  both   sides,   renders  it   necessary  to  fell  th« 

by  compass.      n^^rked  trees,  (which  can  only  be  done  by  mutual  cod- 

^  sent,    it    being  otherwise?  doalh  by  the  law,)    logwood 

fences  arc  planted  in  the  lines  dividing  the  properties ihas 
cultivated ;  and  many  of  these  fences  have  been  regularly 
repaired,  and  kept  up,  to  the  present  time.  Lands  were 
granted  from  the  Crown  soon  after  the  Restoration,  in 
1660  ;  and  every  6uccce<linij  year  the  number  of  patents 

increased. 
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increased.     The  old  estates  have  been  often  re^urreyedy 
and  plans  of  them  made,  and  usually  annexed  to  deeds  of 
conroyanoe,  or  mortgage,  which  must  be  enrolled,  with- 
in a  limited  time,  in  the  office  of  the  Secretary  of  the 
Island !  where,  also,  all  the  patents,  aod  diagrams  an- 
nexed to  them,  arc   recorded.     In  all  disputes  at  law 
about  boundary  lines,  where  the  keeping  up  of  the  old 
marked  lines  on  earth  has  been  neglected,  surveyors  arc 
appointied  to  make  actual  re-surveys  of  all  the  old  marked 
lines  on  earth,  (presenred  in   the  manner  before  men- 
tioned,) and  to  extract  from  the  Secretary  of  the  Island's 
oflice    correct  copies  of  all  such  diagrams  annexed  to 
patents,  and  to  deeds  of  conveyance,  or  mortgage,  of 
lands  in  the  neighbourhood  where  the  disputed  boundary 
is,  as  they  may  think   necessary  for  the  investigation 
thereof.     They  then  compare  the  lines,  and  meridians,  *^*^  ceinpasa 
of  these  origtBAl  diagrams  with  those  in  their  diagrams  thews  theaaat 
delineated  frooft  their    own  re-surveys  recently   made ;  bearingt-* 
when  it  is  always  ei^pected  that  the  lines,  and  meridians, 
of  the  formes  will  coincide  with  those  of  the  latter.     It 
is  evident  that  this  coincidence  could  not  happen  if  any 
variation  of  the  magnetical  needle  had  taken  place  in  tike 
intermediate  time  elapsed  between  ihe  making  of  tie  fir^t^ 
and  of  the  last  survey*     My  business  being  very  extensive,:^ 
I  was  frequently  applied  to  in  disputes  at  law  about- 
boundary  lines,  and  I  had,  besides,  abupdance  of  oppOr- 
tnnities,  on  othi^r  surveys,  to  ascertain  this  (aqt  satis/ac-  *    :'  --  - 
torily.     From  all-  which  I  have  discovered    thai^  the 
courses  of  the  lines,  and  meridians,  delineated  ^n  the  orW     ir  -, 
ginal  diagrams  annexed  to  patents,  fron^  1660,  downwards.     :  ^  ■  *  ^  ' 
to  the  present  time,  and  of  the  re^urvey  diagrams  thereof^ 
annexed  to  deeds,  coincide- with.,  and  are  parall^  to,,  the- 
lines  and  meridians  delineated  on  the  new  diagrams  from 
recent  surveys  made  by  the-  magnetical  nAt^dle^  of  "the  • 
same  original  marked  lines  on  earth,  (preserved  as  beforo  ^  ^^  ^|^^ 
described);  so  that  whatever  course  is^  laid  down  for  the  ground  as  were 

line  on  the  diagram  anucxed  to  the  patent,  (and  let  it  be  <lc^c"nined 
-  *130  or  Z40 

supposed)  for  example,  to  be  north  aod  south,  or  east  years  ago. 

and  west,)  upon  setting -the  compass  in  the  old*n)arked 

line  on  earth,  and  directing  the  sights  north  aud.509t^,.  or* 

east  and  we^^t,  according  to.  the  magnetical,  needle,  the 

said 
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taid  marked  line  on  earth,  origmally  run  by  the 
tical  needle  ]30or  140  years  ago,  has  been  found  by  bm 
to  be  exactly  in  the  line,  or  direction  with  that  of  the 
compass;    consequently  no  alteration  of  the  Tariatioe 
<H>uld  have  taken  place  during  the  whole,  or  any  part,  of 
that  period  of  time  in  Jamaica. 
Qa.  Whether       '^^  ^^  ^^  ^^Y  "^^  ^^  unacceptable  to  subjoin  a  short 
the  variation     history  of  the  practice  of  surveying  in  Jamaica,  from  ths 
IScieSnt^ei"  Restoration  to  the  present  time,  in  order  to  obviate  aay 
doubt  that  might  arise,  whether  there  be  not  a  postibilitf 
of  the  quantity  of  the  magnetical  variation  having^ bees 
ascertained,  and  allowed  for, '  in  the  first  diagnuftis  an- 
nexed to  patents  :  and  whether  the  variation  of  Oj>  de- 
grees east,  which  corresponds  with  the  magnetical  needli 
now,  might  not  then,  have  agreed  with  the  true  meridiaa. 
The  variation       Xhe  variation  of  (he  compass  was  first  observed  by 
CofaSbvMf    ^  Columbus,  in  his  first  voyage  across  the  Atlantic,  in  the 
year  1492 ;  and  Becnicd  to  tlireaii*n  that  the  laws  of  Na- 
ture were  altered  in  an  unknown  ocean*     It  is  evideiCy 
however,  that  Columbus  was  not  able  to  ascertain  the 
quahtity  of  variation ;  for  if  he  had  ascertained  it,  ths 
danger  he  was  in  would  have  been  diminished^  if  not  ca* 
tirely  removed.     His  discovery,  therefore,  must  have  bea 
simply  the  deflection  of  the  magnetical  needle  from  ths 
trne  meridian,  without  knowing  the  quantity  thereof. 
«-  and  tyvtem-      From  this  period  down  to  the  year  1700,  when  Dr. 
ati«ed  by  Hal- Halley  published  his  "Theory  of  the  Variation  ofd» 
i^  found  the  Compass,"  no  observations,  ascertaining  the  quantiCyof 
tame  variation  variation,  in  the  West  Indies,  were,  1  believe,  pnblisiied. 

now™*'*  **  ^^  ^^  *^®  ^^^  *^**  made  any  in  South  America,  aad 
these  were  chiefly  applicable  to  the  coast  of  Brasil.  With 
his  theory  was  published  "  A  new  and  correct  Clwrt  of 
'^  the  whole  World,  shewing  the  Variations  of  the  Conu 
^^  pass,  &c.  as  they  were  found  in  1700,  by  Direction  of 
"  Capt.  £dm.  Halley.*'  By  this  chart  the  variation,  at 
Jamaica,  appears  to  have  been  the  same  as  it  u  at  present. 
His  theory  could  have  been  known  but  to  few ;  nor  do 
any  observations,  in  the  West  Indies,  appear  to  have  been 
made  for  many  years  after  its  publication.  Indeed  I 
know  of  none  till  very  lately,  and  these  only  in  a  few 
charts*    But»  however  extensive  its  publicity  might  have 

been, 
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been,  it  could  hare  had  no  inflncnce  in  directing  the  sur- 
veys, in  Jamaica,  that  preceded  it  by  90  or  40  years. 

The  ascertaining  of  the  tme  meridian^  and,  conse-  '^^^  ^^fj  ^f. 
gently,  of  the  magnetieal  Tariatiod  from  it,  requires  more  vcjom  were 
tcjentifical,  as  well  as  practical,  knowledge,  than  is  often  g^^^ompj^^^ 
to  be  met  with  eren  at  this  time;  but,  130  or  140 years 
back,  it  was  entirely  confined  to  a  Tcry  few  indiriduals. 
;  The  magnetieal  needle  was  then  the  only  guide  and  rnk 
to  go  by,  both  at  sea  and  at  land,  and,  generally,  with* 
4iQt  any  reference  being  had  to  the  true  meridian. 

Had  the  first  surrey ovs  ascertained  tha  quantity  of 


« riation,  and  allowed  for  it,  in  delineating  their  diagrams  Iv  allowed 

that  were  annexed  to  the  earliest  patents  in  Jamaica,  they  tl^ng /^  van- 

*^  — 7        y  atiun  n  their 

would  hare  mentioned  the  same  in  such  diagrams ;  other-  drafta. 

'  wise  it  could  only  tend  to  mislead,  not  to  direct.  The 
same  system  of  sunreying  would,  and  must,  by  law,  hare 
been  continued ;  for,  (as  was  stated  above,^  the  number 
of  grants  has  been  annually  increased ;  and  the  uninter- 
rupted practice  of  snrTcying,  which  was*  always  daily 
increasing  in  proportion  to  the  extending  cultiration  and 
settlement  of  the  island,  could  not  admit  of  any  change, 
without  a  new  law  having  been  made  by  the  legislature  for 
that  purpose;  and  then  such  a  change  must  have  been 
recorded  with  the  laws  of  the  island,  and  with  those  that 

regulated  the  conduct  of  surveyors.     No  surveyor,  nor     .  . 

.L  iji.        1.        .  X    i.       ,.       V  If  it  hid  afters 

other  person,  could  have  been  ignorant  of  such  a.  change  ^i^^^  ehaaged 

having  taken  place.     Since  even  the  difference  of  one  the  legiilature 

degree  in  running  a  line  is  very  considerable;  but  that  ^^ ^^j^**  *^ 

'six  would  have  totally  changed  all  property,  deranged  all 

boundaries,  thrown  woodlands  into  plantations,  and  vice 

versA :  and,  consequently,  would  have  been  so  palpable 

and  injurious  as  to  have  demanded  legislative  interference 

und  correetion.    But  no  such  change  has  ever  happened, 

nor  has  the  most  remote  idea  of  it  ever  been  entertained. 

On  the  contrary,  the  magnetieal  meridian,  in  all  disputes 

at  law  about  boundary  lines,  is,  and  always  has  been,  the 

only  criterion  by  which  the  snrreyors,  the  court,  and 

the  jury,  decide. 

From  the  year  1700,  when  Dr.  Halley^s  theory  ^^T)ygcMAfMA 
pnbltshed,  it  is  very  easy  to  trace  down  the  practice  of  books  and  do- 
•arreying  in  Jamaica,  as  wetl  at  up  to  to  commencement  ^""j^i^. 

When  ^^^ 
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been  pre-        .  Wbea  I  arrired  in  that  island|  upwards  of  twonty«fif^ 

served.  yean  since,  I  became  acquainted  with  the  oldest  snrTejors 

there,   who  had  practised   from  thirty  to  forty  years. 

They,  had  the  original  papers,  -field  notes,  and  diagram 

*  of  their  predecessors,  up  to  ^e  dates  of  the  first  snrreys* 

Many  of  these  original  papers,  field  notes,  and  diagrams 

are  now  in  my  possession ;  from  which  the  practice  of 

surveying,  taking   field  notes,  and  delineating  them  on 

diagrams,  is  clearly  shown* 

The  original         Jamaica  was  early  divided  into  counties  and  parishee^ 

division  of  Ja-  ^^  boundary  lines  whereof  were  defined  by  the  legisla- 

coontic»aiid     ture^  and  the  lines  of  many  marked  on  earth.     In  tlia 

pamhct  wit     coonty  of  Surrey,  the  line,  dividing  the  parishes  of  Port« 

pass*  and  tke    ^^^  ^^  ^'  ^^^^^^9  ^  ^  north  and  south  line,  by  law, 
compass  still     and  was  marked  on  earth  according  to  the  magnetical 
agrees  with  it.  Q^eiiie.     It   continues   in    the  same  direction.     In  the 
county  of   Cornwall,    the  dividing    line    between  the 
parishes  of  St.  James  and  Trelawney  continues  a  north 
-and  south  line,  on  earth,  as  it  was  first  run  by  the  mag* 
octical  needle.     This  will  be  evident  on  the  inspection  of 
my  maps  of  Jamaica,  lately  published.     It  became  Jiecet« 
'    sary,  in  giving  the  island  i^s  true  position  on  the  globe, 
to  ascertain  its  latitude  and  longitude;  and  also  the  true 
meridian,  with  the  quantity  of  the  variation  of  ihe  mag- 
netical meridian  from  it.     But  I  have  applied  these  meri. 
dians  differently  in  the  maps  of  the  counties,  and  in  that 
of  the  island.     In  the  former,  in  which  the  situation  on 
the  globe  is  not  giren,  the  magnetical  is  laid  down  as  the 
principal  meridian  ;  becaose  all  surreys  of  every  other 
description^  as  well  as  those  of  the  boundary  Imes  of 
counties  and  parishes,  are  regulated  by  it ;  and  the  trve 
meridian  is  introduced  only  to  she.w  the  variation ;  but, 
in  the  latter,  in  which  its  place  00  the  globe  is  fixed,  as  te 
latitude  and  longitude,  the  true  meridian  becomes  the 
principal  one ;  and  the  magnetical  meridian  shows  the 
quantity  of  variation  from  it,  and  regulates  the  survej's^ 
and  the  relative  situation  of  places,  as  in  the  county 
maps. 
♦Tk  u.rwwi.         ^^^^  Sir  Henry  Moore,  (who  was  considered  a  great 
under  SRrH^  surveyor,)  was  governor  of  Jamaica,  about  the  year  1760^ 
ry  Moore,  la  maps  of  that  island  were  constructed,  under  his  imme« 

diate 
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diate  direction^  by  Mr.  Craskell,  the  island  engineer,  1760,  were 
and   Mr.   Simpson,   both    eminent   surveyors.     But,  in  made  without 
these  maps,  the  magnctical  meridian  only  is  represented,  variation. 
Neither  the  magnetieal  variation  nor  the  true  meridian  is 
mcntionod :  the  island's  place  on  the  globe,  as  to  latitude 
and  longitude,  is  not  given.     In  short,  the  true  meridian 
has  never  been  noticed,  nor  the  quantity  of  variation  as- 
certained, nor  the  variatioi\    even   mentioned,    nor    the 
latitude    and   longitude,  observed  by  any  suroet^or   or 
engineer  in  Jamaica,  but  myself. 

Although  the  discovery  of  the  variation's  not  varying, 
in  Jamaica,  is  established  on  the  clearest  evidence  with- 
•Qt  the  aid  of  other  data,  yet  it  is  highly  gratifying  to 
find  Dr.  Halley,  as  it  were,  confirming  it  to  the  minutest 
accuracy,  as  will  appear  from  the  recital  of  the  following 
observations  of  Mr.  Long,  in  his  History  of  Jamaica. 

"  The  variations  of  the  magnetical  needle  were  ob-  Quotation 
**  served  by  Dr.  Halley  to  be  very  small,  near  the  equa-  shewing  the 
^^  tor.     I  have  seen  no  account  of  them  for  this  island,  1700  to  have 
^^  that  can  be  relied  upon;  but,  if  observations  should  been  6  deg.  and 
**  be  faithfully  made  here,  they  would  probably  confirm  *^^^*^'*' 
'^  his  opinion.     According   to  Mountain's  charts  con- 
'^  structed  in  the  year  1700,  from   Dr.  Halley's  tables,   ' 
^^  the  variation  at  Port  Royal  then  was  about  6 1  degrees 
^^  east.     But,  as  in  most  piirts  of  the  world  it  is  found ' 
^^  to  be  continually  either  increasing  or  decreasing,   so 
^^  we  may  reasonably  conclude,  that  it  may  have  altered 
"  in  both  respects  very  much  during  this    long  interval  ^ 

''  that  has  passed  since  the  construction  of  the  chart.'*  / 

.  Th6  magnetical  variation,  ascertained  by  me,  and  laid  _--,j  -^  •    .1^ 
down  in  my  maps  of  Jamaica,  is  6\  degrees  east.  tame  novr  - 

I  leave  to  others,  better  qualified  than  I  am,  to  inquire  ('806).- 
and  to  point  out,  what  improvements  natural  philosophy 
may  derive  from  this  discovery ;  which  I  hope  may  be  an 
acquisition  to  science. 

I  am  afraid  I  have  been  too  prolix.  But  the  import- 
ance of  the  subject,  and  my  desire  to  remove  even  th« 
shadow  of  any  doubt  that  might  be  suggested,  will,  I 
trust,  be  admitted  as  my  apology. 

I  have  the  honour  to  be,  kc, 

^         JAMES  ROBERTSON. 

Vol.  XV. — Supplement.  Gog 
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Observations  and  Remarks  on  the  Figure^  the  Ciimaie^ 
and  the  Atmosphere  of  Sat  urn  ^  and  its  Ring,  By 
William  Hersciiel,  LL.D,  F.R.S*. 

Changes  in  the  xtdcY  last  yearns  observations  on  the  singular  figure  of 

appearance  of  Saturn  having  drawn  the  attention  of  astronomers  to  this 
SaLum-"* 

subject,  it  may  be  easily  supposed  tliat  a  farther  investi. 

gationof  it  will  be  necessary.     We  sec  this  planet  in  the 
course  of  its  revolution  round  the  sun  in  so  many  varioos 
aspects,  that  the  change  occasioned  by  the  different  Bitua« 
tions  in  which  it  is  viewed,  as  far  as  relates   to  the  ring, 
has  long  ago  been  noticed  ;  and  Iluygeus  has  giveii  us  a 
very  full  explanation  of  the  cause  of  these  changes  f. 
^-afSectthe         As  the  axis  of  the  planet*s  equator,  as  well  as  that  of 
l>odyorthe      the  ring,  keeps  its  parallelism  during  the  time  of  its  re« 
Sl^rb^^^   volution  about  the  sun,  it  follows  that  the  same  change  of 
situation,  by  which  the  ring  is  affected,  must  also  pro- 
duce similar  alterations  in  the  appearance  of  the  planet ; 
but  since  theshapeof  Saturn,  though  not  strictly  spheri. 
cal,  is  ^cty  different  from  that  of  the  ring,  the  changes 
occasioned  by  its  different  aspects  will  be  so  minute  that 
only  they  can  expect  to  pcrcoive  them  who  have  been  in 
•   the  habit  of  seeing  very  small  objects,  and  are  furnished 
with  instruments  that  will  show  them  distinctly,    with  ^ 
very  high  and  luroipous  magnifying  power. 
f    't     *  not        ^^  *^®  fequator  of  the  planet  Jupiter  were  inclined  to 
so  affected,  be-  the  ecliptic  like  that  of  Saturn,  I  have  no  doubt  but  that 
cause  iu  eqna-  ^^  should  sce  a  considerable  chango  in  its  figure  during 
lhc"clip*ic!^*    ^^  *'*"<5  ^^  *  synodical  revolution  ;  notwithstanding  the 
spheroidical  figure  occasioned  by  the  rotation  on  its  axis 
has  not  the  extended  [lattcning  of  the  polar  regions  that 
I  have  remarked  in  Saturn.     But  since  not  only  tfie  po- 
sition of  the  Saturn ian  equator  is  such  that  it  brings  on  a 
periodical  change  in  its  aspect,  amounting  to  more  than 

•  Philot.  Tram.  x8o& 
•   f  Sec  Sysiema  Saturnhtm^  page  $$ »  where  the  changes  of  the  ring 
are  rcprcicDted  by  a  pl^te, 

W  degrees 
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63  degrees  in  the  course  of  each  reTolation,  but  that 
noreoTer  in  the  shape  of  this  planet  there  is,  an  additional 
deviation  from  the  usual  spheroidical  figure  arising  from 
the  -  attraction  of  the  ring,  we  may  reasonably  expect 
that  our  present  telescopes  will  enable  us  to  observe  a 
Ttsible  alteration  in  its  appearance,  especially  as  our  at- 
tention is  now  drawn  to  this  circumstance. 

In  the  year  1789  I  ascertained  the  proportion  of  the  Equatorial  and 
equatorial  to  the  polar  diameter  of  Saturn  to  be  22,81  polar  diam.  of 
to  20,61  *,  and  in  this  measure  was  undoubtedly  included  ' 

the  effect  of  the  ring  on  the  figure  of  the  planet,  though 
its  influence  had  not  been  investigated  by  direct  observa- 
tion. The  rotation  of  the  planet  was  determined  after- 
wards by  changes^  observed  in  the  configuration  of  the 
belts,  and  proper  figures  to  represent  the  different  situa- 
tion of  the  spots  in  these  belts  were  delineated  f .  In 
drawing  .them  it  was  understood  that  the  shape  of  the 
planet  was  not  the  subject  of  my  consideration,  and  that 
consequently  a  circular  disk,  which  may  be  .described 
without  trouble,  would  be  sufiicient  to  show  the  configu- 
rations of  the  changeable  belts. 

Those  who  compare  these  figures,  and  others  I  have  Figure  of  Sa- 
pccasidnally  given,  in  which  the  particular  shape  of  the  ^^"^ 
body  of  the  planet  was  not  intended  to  be  represented, 
with  the  figure  which  is  contained  in  my  last  paper,  of 
which  the  sole  purpose  was  to  express  that  figure,  and 
wonder  at  the  great  difference,  have  probably  not  read 
the  measures  I   have  given  of  the  equatorial  and  polar 
diameters  of  this  planet ;  and  as  it  may  be  some  satisfac- 
tion to  compare  the  appearance  of  Saturn  in  1789  with 
the  critical  examination  of  it  in  1805,  I  have  now  drawn 
them  from  the  two  .papers  which  treat  of  the  subject ; 
Fig.  3.  Plate  I.  represents  the  spheroidical  form  of  the 
planet  as  observed  in  1789,  at  which  time  the  singularity 
of  the  shape  since  discovered  was  unknown ;  and  Fig.  4« 
represents  the  same  as  it  appeared  the  5th  of  May  1805. 
The  equatorial  and  polar  diameters  that  were  established 
in  1789  are  strictly  preserved  in  both  figures,  and  the  last 

diflers  from  the  first  only  in  having  the  flattening  at  the 

*  PhiL  Trans,  for  1790,  p.  17*  f  Ibid,  for  1792,  p.  ai. 
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poles  a  little  more  extended  on  1>ot)i  siAm  t<^ward  IM 
equatorial  ^arts.  It  is  in  oonseqnrnce  of  the  tifcrease  of 
the  length  of  this  flattening)  or  from  some  otber  caoMy 
that  a  somcwliat  greater  cnryatare  in  the  latitudes  #f  40 
or  <J5  degrees  north  and  south  has  taken  plaee;  anftiiA 
these  diflerencps  are  very  minute,  it  will  not  appour  ex* 
traordinary  that  they  should  hare  been  orerloc^ed-  IH ' 
1789,  when  my  attention  was  entirely  tafkcn  up  witban 
examination  of  the  two  principal  diameters  of  tkt 
planet. 

On  magnifying  '^^^  ^^^^  ^^  various  magnifying  powers  in  olwlBr?f«g 
powers,  parti-  minute  objects  is  not  generally  understood.'  'A',|a# 
cuUrly  low  jpower,  such  as  200  or  160,  with  which  I  hafe  seen  th* 
figure  of  Saturn,  is  not  sufficient  to  show  it  to  dne  ifM 
has  not  already  seen  it  perfectly  "weli  with  an  ade^fvatft 
high  power  ;  an  obserrer,  therefore,  Who  has  not  «ti  ^i 
strument  that  will  bear  a  very  distinct  magnifytbg'ti^M 
of  500,  ought  not  to  expect  to  see  the  outlines  Hif  SalAhl 
so  sharp  and  well  defined  as  to  hare  a  right  bfrnoeptioH 
of  i£s  figure.  The  quintuple  belt  is  generally  a  Very  'godii 
criterion:  for  if  that  cannot  be  seen,  the  telesc^jfte'toMt 
sufficient  for  the  purpose ;  but  when  we  have  eAfirely 
conTinced  ourselves  of  the  reality  of  the  phenomena  I 
liare  pointed' out^  we  may  theh  gradually  lower  the  powi 
er,  in  order  to  be  assured  that  the  great  curvature  6f  ikt 
eye-glasses  giving  these  high  powers,  has  not  occaiAofiifd 
any  deceptions  in  the  figure  to  be  investigated,  dn&  thfc 
was  the  only  reason  why  I  mentioned  that  I  had  also  seen 
the  remarkable  figure  of  Saturn  with  low  powers. 
The  figure  of  ^"  ^^""^  critical  cases  it  becomes  necessary  to  calculate 
Saturn  was  not  every  cause  of  an  appearance  that  falls  under  the  'pr6^ 

gfbStft  ^^  -^  ^'"^^  °^  mathematical  investigation.  For  this  reason  I 
have  always  looked  upon  an  astronomical  obsei^atiDh 
without  a  date  as  imperfect,  and  the  joumaUmethod  of 
communicating  them  is  undoubtedly  what  ought  to  be 
used.  .  For  instance,  when  it  is  known  that  my  Jastyaar's 
niost  decisive  observation,  relating  to  the  singular  figure 
of  Saturn,  was  made  the  5(h  of  May,  astronomers  may  ^ 
then  calculate  by  this  date  the  place  of  Saturn  and  pf 
the  earth ;  their  distances  from  each  other,  and  the  angle 
oj  illumination  of  the  Satumian  disk;  by  these  im:ans 

we 


w«  iud  tke  {[Ibbosity  of  the  pHmet  In  ih6  fhr«i  ittQtftkm, 
and  sMevtain  tiist  the  defalcation  of  light  could  not  tbea 
aaMMribt  to  the  ose-handredth  part  of  a  aecoiid  of  ade^ 
gree,  and  that  consequently  no  error  could  arise  4¥o*Ml 
(hat  cause. 

I  We  drridedl  the  following  obs^rratiovis  itfto  ftr^ 
haads,  one  relating  entirely  to  the  figure  of  the  bod3P*of 
8atuni9*the  other  concemfaig'  the  pliysical  condition  or 
climate  ^d  atmosphere  of  the  planet 

•.  •       .  ■  .  ■      .  •    '  •  «■"     ' 

ObservaHom  #f  ifu  Ffgnre  of  SofklHt. 
In  the  coilection  of  my'OhfsenrationB  on  Cie^planet  Sa*  Obserrationf 
tarni  I  hatvemet  with  onemad^elghteiin  years  a^,'Which  ^hc^nft"^^ 
li  fttrfactly  applicable  to  tibe  jfresont  sobject,  and  is  as  suspicion  in 
follows:  X 788. that  Sa- 

August  «,  1768,  H^  58',  304lset  reflector,  l>ower  J^'J^iSaL 
500.  Adsitting  tiM  equatorial  <duMMfter  «f iStftuHi  ^o  -lie 
intthcdinectiiiw  <tf  tlM  ring^-the  planet  Is  Wideitftly  ^t. 
tened  at  the  poles.  I  hare  often  before,  Md  ^stfh  thtb 
evising,  suppoied  'the  lihape  "of -SailfiRi  not  to^'-lic  sphe^ 
roidiGal9< like  that  of  MavslandJ^upite^,)  but  much  flat, 
tened  at  tiieipoles^  4aid  also  a  very  little  flattened 'at  ^^ 
equator,  but  this  wants  more  exact  obser? ations. 

April  16,  180^,     i  Examined  the  figure  of  the  body  of  observaii  00 
Satqm  witii  the  T^ind  lO-^eet  'telescopes,  but  they^nbted  skewing  the 
very  indifferently,  a»d,  were  I  to  judge  by  present  1^- *PP"<^^^PJ" 
pearances,  I  should  suppose  the  planet  to  hsrre  undergone  ^^  variation* 
a  considerable  change ;  should  this  be  the  case,  it  will  it  i»  subject  to» 
AeQ   be  accessary  to  trace  out   the   cause    of  Sdlcli 
alterations. 

April  10.  lO-lset,  power  300.  The  pohir  rlBgtons 
are  much  flattened.  The  figure  of  the  planet  dMPcrs  li 
little  from  what  it  appeared  last  year.  This  inay  be 
owing  to  the  iincreased  e^ening'of  ite  ring,  which  in  four 
places  obstructs  now  the  view  of^the  cutraturein  a  higher 
latitude  than  it  did  last  year.  The  equatorial  regions  on 
the  contrary  are  »ore  exposed  t6  «riow  -thaii  they  have 
been  Ibr  some  time  past.  <%         ' 

May  %  10-feet,  power  9f75.  The  poliir  regions  are 
mnch  flatter  than  the  •equatorial;  the  latter  being  mora 
disengaged  from  the  ring  appear  rather  more  curTed*liia& 

last 
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Obcervations    ^^^  7^'?  ^  ^'^^  ^^  %ure  of  the  planet  seems  €o  Iiartf 
shewing  the      jaod^rgone  some  small  alteration,  which  may  be  easily  aci 

apparcat figure  counted   for  from  our  viewing  it  now   in  a  difl^eiii 

of  Saturn  and 

the  variations    ^PftCt.. 

it  is  subject  to.  The  planet  Jupiter  not  being  visible,  we  cannot  com^ 
pare  tho  figure  of  Saturn  with  it ;  but  from'  memory  I  am 
'quite  certain  that  the  flattening  of  the  Satumian  pola^ 
regionii  is  considerably  more  extended  than  those  of 
Jupiter. 

May  4.  10-feet,  power  527.  The  equatorial  region 
of  Saturn  apiiears  to  be  a  little  more  elevated  than  last 
year*  This  part  of  the  Satumian  figure  could  not  tie 
examined  so  ,weU  then  as  it  may  at  present,  the  ringinteri* 
ffBring  with  onr  view  of  it  in  four.placcs^  which  are  now 
visible. 

The  flattening  OB  both  sides. of  the  pole  is  continued  to 
a  gceater  extent  than  in  a  figure  merely  spheroidical, 
such  as  that  of  Jupiter ;  and  this  makes  ibe  planet  mora 
ciirv/Kl  in  Ugb  latitudes. 

The  planet  being  in  the  meridian,,  the  equatorial  ahnpo 
of  Saturn  appears  a  little  more  curved,  than.  laAyeslr; 
but  the  air  is  not  sufficiently  pure  to  bear  high  powers 
well. 

May  5,  10-feet,  power  527.^  The  air*  is  very  favour- 
able, and  I  see  the  planet  well  with  this  power;  ifii 
figure  is  \try  little  diflerent  from  what  it  was  last  year. 

The  polar  regions  are  more  extendedly  fiat  than  I  sap« 
pose  they  would  have  been  if  the  planet  had  received  its 
form  only  from  the  effect  of  the  oentrifugal  force  arising 
from  its  rotatory  motion. 

,  The  equatorial  region  is  a  little  more  elevated  than  it 
appeared  last  year. 

The  diameter  which  intersects. the  equator  in  an  angid 
of  about  40  or  45  degrees  is  apparently  a  little  longer 
than  the  equatorial,  and  the  curvature  is  greatest  in  that 
latitude. 

The  planet  being  in  the  meridian  and  the  night  beauti- 
ful, I  have  had  a  complete  view  of  its  figure.  It  has 
undergone  no  change  since  last  year,  except  what  arises 
from  its  diflerent  situation,  and  a  greater  opening  of  the 

May 
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May  9.     Power  5i7.     The  air  being  very  clear,  I  see  obserratioBi 
Sefignre  of  Saturn   nearly  the  same  as  last  year;  the  sinewing  the 
ilttrntii^  at  *lie  poles  appears  at  present  somewhat  less ;  of^s^^  an? 
fte  eqnaforial  and  other  regions  are  still  the  same.  the  Tariationt 

May  15,  U»»  W.  1  examined  the  appearance  of  Sa.  »'  "  object  t«. 
ten,  aoH  com  (tared  it  with  the  engraring  representing 
Hl.fignrein  last  y.'ar*s  Tolnme  of  the  Phil.  Trans.  The 
•■Mines  and  all  the  other  features  of  this  engraving  are 
ftr  noi'e  distinct  than  we  can  e? cr  see  them  in  the  tele- 
icope  at  one  vi'^w ;  but  it  is  the  very  intention  of  a 
•dpp'T.pla^e  to  collect  together  all  that  has  been  success. 
falfy  discovered  by  repeated  and  occasional  perfect 
gliiii|)^es,  and  to  represent  it  united  and  distinctly  to  our 
in^'pection.  Indeed  by  looking  at  the  drawings  con- 
teiDi'd  in  books  of  astronomy  this  will  be  found  to  be 
the  ease  with  them  all*. 

'  The  equatorial  diameter  of  my  last  year's  figure  is 
kwcTer  s  very  liftlc  too  short;  it  should  hare  been  to 
the  polar  diameter  as  33,41  to  32,  which  is  the  propor- 
tioD  that  was  ascertained  in  1789,  from  which  I  have 
iMierro  found  no  reason  to  depart. 

The  following  particulars  remain  as  my  last  year's 
tftsenrations  have  established  tliem. 

The  flattening  at  the  poles  of  Saturn  is  more  extensive 

ihan  It  is  on  the  planet  Jupiter,     'i'hc  curvature  in  high 

-  lititndes  is  also  greater   than  on  that  planet.     At   tho 

equator,  on  the  contrary,  the  curraturc  is  rather  less  than 

k  is  on  Jupiter. 

Upon  the  whole,  therefore,  the  shape  of  the  globe  of 
Stttnrn  is  not  such  as  a  rotatory  motion  alone  could  have 
given  it. 

I  see  the  quintuple  belt,  the  division  of  the  ring,  a  very 
narrow  shadow  oi*  the  ring  across  the  body,  and  another 
broader  shadow  of  the  body  upon  the  following  part  of 
the  ring ;  and  unless  all  these  particulars  are  very  dis. 
tinclJy   visible  wo  cannot   expect   that  our  instrument 

*  For  an  instance  of  this,  sec  Tobix  MAVKRi^O^ra  ineJita.  Ap* 
fn£x  OiservatioMttm*  jid  tabulam  Sehnograpbieam '  AnimathtniomtSf 
where  the  annexed  accurate  and  valuable  plate  rcpreacpt*  the  mooa 
iiicb  aa  it  never  can  be  teca  in  a  tcJescopc«   .        . 

shoDld 
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OUtmidoog    *^nld  nh(m  Ae  oatliiies  of  the  pUmeC  saftden  tly  wcff  to ' 
shewing  the      percetfo  its  peculiar  fonii»Hoii. 

3^IlJ^ll£*r  ^*y  1^»  ^^  ^^'-  '^'^^  greateit  currature  on  the  m 
the  Tkriadoiu  of  Saturn  seenui  to  be  in  a  latitude  of  about  40  dcyeefct 
UiKMibioet  ta  ^^^^  jg,  Xhe  dififeronce  between  the  equatorial  ml 
polar  diameters  appears  to  be  a  Jittle  less  than  the  lacii 
sures  taken  September  14^  1789,  gire  it;  bat  as  the  •}§ 
was  then  in  the  plane  of  the  equator,  and  is  now  about  II : 
degrees  elevated  abo? e  it,  we  cannot  expect  to  le^  it 
quite  so  much  flattened  at  present. 

June  3.  The  shadow  of  the  ring  falls  upon  the  beiy, 
of  the  planet  southwards  of  the  ring,  toward  the  liatr; 
it  grows  a  little  broader  at  both  ends  where  it  is  upon  tilt 
turn  round  the  globe. 

Juno  5.  The  planet  Jupiter  is  not  sufficient  I  j  high  tot  | 
distinct  Tision,  and  Saturn  is  already  too  low  to  use  a  i 
pk'oper  magnifying  power;  but  ncrertheless  the  differeaot  ' 
in  the  formation  of  the  two  planets  is  efident*  Ths  ' 
equatorial  as  well  as  polar  regions  on  Jupiter  are  moii 
eunred  than  those  of  Saturn. 

June  9.     The  air   is  beautithlly  dear,  and  proper  fif  ' 
critical  observations. 

The  breadth  of  the  ring  is  to  the  space  betwm  te 
ring  and  the  body  of  Saturn  as  about  5  to  4.     See  Fjg.  t» 

The  ring  appears  to  be  sloping  toward  the  body  of  Ihs 
planet,  and  the  inside  edge  of  it  is  probably  of  a  spherical 
or  perhaps  hyperbolical  form. 

The  shadow  of  the  ring  on  the  planet  is  broader  oa 
both  sides  than  in  the  middle;  this  is   partly  a  coive- 
quence  of  the  curvature  of  the  ring  which  in  the  middh  ' 
of  its  passage  across  the  body  hides  more  of  the  shadow 
In  that  place  than  at  the  sides. 

The  shadow  of  the  body  upon  the  ring  is  a  little  broad* 
er  at  the  north  than  the  south,  so  as  not  to  be  parallel 
with  the  outline  of  the  body  9  nor  is  it  so  broad  at  te 
north  as  to  become  square  with  the  dirccdon  of  tiM 
ring. 

The  most  northern  dusky  belt  comes  northwards  .on 
both  sides  as  far  as  the  middle  of  the  breadth  of  the  rii^ 
where  .it  .paam  behind  the  body.  It  is  curved  toward 
the  south  in  the  middle,  .       .  - 

I  viewed 
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I  yiewed  Jupiter,  and  compared  its  figure  with  that  of 
Saturn.  An  evident  difference  in  the  formation  of  the 
ttro  planets  is  visible.  To  distinguish  the  figure  of  Jupi- 
ter  properly  it  may  be  called  an  ellipsoid^  and  that  of 
Saturn  a  spheroid. 

Observations  on  the  periodical  Changes  of  the  Colour  of 

the  polar  Regions  of  Saturn. 
In  'the  observations  I  have  given  on  the  planet  Mars,  Probability 
it  has  been  shown   that  an  alternate  periodical  change  that  the  polar 
takes  place  in  the  extent  and  brightness  of  the^  north  and  tufn^^f^^ 
south  polar  spots  *i  and  I  have  there  suggested  an  idea 
that  the  cause  of  the  brightness  might  be  a  vivid  reflec 
tion  of  light  from  frozen  regions,  and  that  the  reduction 
of  the  spots  might  be  ascribed  td  their  being  exposed  to 
the  sun. 

The  following  observations,  I  believe,  will  either  lead 
us  to  similar  conclusions  with  respect  to  the  appearance 
of  the  polar  regions  of  Saturn,  or  will  at  least  draw  the 
attention  of  future  observers  to  a  tieirther  investigation  of 
the  subject. 

With  high  magnifying  powers,  the  objects  we  observe  Useful  appUca- 
require  more  light  thaii  when  the  power  is   lower;  this  t«oJ»ofhigh 
affords  us  a  good  method  of  determining  the  relative  limine  the  re- 
brightness  of  the  different  parts  of  a  planet.     Th^  less  hitive  bright- 
bright  object  will  be  found  deficient  in  illumination  when  ""•  ®^  objectt. 
the  power  exceeds  what  it  will  bear  with  ease.     I  have 
availed  myself  of  this  assistance  in  the  observations  that 
follow. 

June  25,  1781.     With   an   aperture   of  6,3  inches  I  Obiervationf 
used  a  magnifying  power  of  40O.     This  gave  a  kind  of  ^'^  the  *ppeir- 
ycllowish  colour  to   the  planet  Saturn,  while  the  ring  and  its  ring, 
still  retained  its  full  white  illumination.  partial  change  / 

November  11,  1793.     From  the  quintuple  belt  toward  5|^^"«^"*«^ 
the  south  pole  the  whole  distance  is  of  a  pale  whitish  co- 
lour; less  bright  than  the  white  belts,  and  much  lesa 
^bright  than  the  ring. 

This  has  been  represented  in  a  figure  which  was  given 
in  the  volume  of  the  Phil.  Trans,  for  1794,  page  32.     It 

*  Phil.  Trans,  for  1784,  page  160. 
Vol.  XV.— Supplement.  HhIi       ^  is 
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is  to  be  noticed  that  the  south  pole  of  the  planet  had  h6m 
long  exposed  to  the  influence  of  the  sun,  and  the  foriMr 
polar  whitishness  was  no  longer  to  be  seen. 

Jan.  1 9 1794.  The  south  polar  regions  are  a  little  lev 
bright  than  the  equatorial  belt. 

Noy.  5y  1796.     The  space  between  the  quintuple 
and  the  northern  part  of  the  ring  is  of  a  bright  wkite 
'  colour. 

This  seems  to  indicate  that  the  whiteness  of  the  nort^ni 
hemisphere  of  Saturn  increases  w4icn  there  is  less  Oil* 
mination  from  the  sun. 

May  6,  1806.  The  north  pole  of  Saturn  being  agv  J 
exposed  to  the  sun,  its  regions  have  lost  much  of  their  '3 
brightness ;  the  space  about  the  south  pole  has  regunsd  i 
its  former  colour,  and  is  brighter  and  whiter  than  the  -' 
equatorial  parts.  '         | 

May  15.  The  south  polar  regions  of  Saturn  are  white;  \ 
those  of  the  north  retain  also  some  whitishness  still. 

May  18.  With  a  magnifying  power  of  527,  the  sooih 
polar  regions  remain  Tcry  white.  The  equatorial  pull 
become  of  a  yellowish  tinge,  and  about  the  north  pole 
there  is  still  a  faint  dusky  white  colour  to  be  seen. 

June  3.  The  south  polar  regions  are  considerablj 
brighter  than  those  of  the  north. 

These  observations  contrasted  with  those  which  were 

made  when  the  south  pole  was  in  view  complete  nearlj 

half  a  Saturnian  year,  and  the  gradual  change  of  tk 

colour  of  the  polar  regions  seems  to  be  in  a  great  mea* 

Thechtnset     «u  re  ascertained.     Should  this  be  still  more  confirmed, 

corretpond       there  will  then  be  tome  foundation  for  admitting  these 

with  winter      chanfljes  to  be  the  consequence  of  an  alteration  of  the 

the  pbnet.        temperature  m  the  SatOrnian  climates.     And  if  we  do  not 

ascribe  the  whiteness  of  the  poks  in  their  winter  seasons 

immediately  to  frost  or  snow,  we  may  at  least  attribate-. 

the  different  appearance  to  the  greater  suspension  of  va« 

pours  in  clouds,  which,  it  is  well  known,  reflect  more 

light  than  a  clear  atmosphere,  through  which  the  opaque 

body  of  the  planet  is   more  visible.     The  regnlarity  of 

the  alternate  changes  at  the  poles  ought  however  to  be 

observed  for  at  least  two  or  three  of  the  Satnrnian  years, 

and  this,  on  account  of  their  extraordinary  length,  eta 

only 


PLANET  SATURN.  39 

mlj  be  expected  from  the  successWe  attention  of  astro- 
Booien. 

On  the  Atmosphere  of  Saturn. 
Jane  9,  180(S.     The  brightness  which  remains  on  the  Atmosphere 

Mrth  polar  regions,  is  not  uniform,  but  is  here  and  there  .^^turn  aud  o 

tnged  with  large  dusky  looking  spaces  of  a  cloudy  at-       ^^' 

'nofpheric  appearance. 

From  this  and  the  foregoing  observations  on  the  change 
1*  of  the  colour  at  the  polar  regions  of  Saturn  arising  most 
^    frohably  from  «  periodical  alteration  of  temperature, 

ve  may  infer  thee  existence  ofaSaturuian  atmosphere; 
;  11  certainly  we  cannot  ascribe  such  frequent  changes  to 
I  aherttions  of  the  surface  of, the  planet  itself ;  and  if  wc 
\  iddtothis  consideration  the  changes  I  have  observed  in 
\  the  appearance  of  the  belts,  or  even  the  belts  themselves, 
\  vecan  hardly  require  a  greater  confirmation  of  the  exist- 
F    Mce  of  such  an  atmosphere. 

f.  A  probability  that  the  ring  of  Saturn  has  also  Via 
p  atmosphere  has  already  been  pointed  out  in  a  former 
\    hper. 

?        Siough,  near  Windsor^ 
June  \%  1800. 
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A  Report  of  the  Transactions  of  the  Class  of  Mathemg^ 
tical  and  Physical  Sciences  of  the  National  Institute  sf 
France^  for  the  preceding  Year^  zsas  made  at  thepublk 
Meeting  of  the  7th  of  July  last^  of  ukich  thefoUotmig 
is  an  abridgment, 

(Concluded  from  p.  337.) 

JL  O  these  geometrical  cousiderations  respecting  the 
figure  of  the  earth  the  reporter  observes,  that  the  order 
of  connection  would  naturally  direct  him  to  the  geognu 
pbical  researches  on  the  extensive  plain  of  the  interior  of 
Africa,  by  Lacepede  ;  upon  Persia,  and  the  commimicau, 
tion  between  the  Caspian  and  the  Black  Seas,  by  Oli- 
vier ;  but  as  these  memoirs  more  particularly  belong  to 
pliysical  science,  and  as  such  have  been  analized  by  Cui« 
vier,  he  passes  to  the  consideration  of  M.  Rayniond'i 
memoir  upon  the  Adoicasurement  of  the  Heights  of 
Mountains  by  means  uf  the  Barometer. 

It  was  remarked  in  the  Report  of  1805,  that  there 
was  scarcely  one  five -hundredth  part  of  difference  betweei 
the  coefficient  of  La  Place  for  calculating  the  heights -of 
mountains  by  barometrical  observation  and  that  which 
M.  Raymond  has  deduced  from  numerous  obscrvationi 
of  this  kind  made  in  the  Pyrennees.  N^w  researches 
have  entirely  obliterated  a  difference  which  might  be  at- 
tributed either  to  the  barometrical  observations  or  to  the 
earlier  experiments  on  the  respective  weights  of  air  and 
mercury  which  M.  La  Place  had  used  in  his  compata* 
tions.  M.  Biot  has  lately  repeated  these  experiments 
with  the  utmost  precaution ;  from  whence  it  resnlts  that 
the  coefficient  must  be  diminished  very  nearly  one  five* 
hundredth^  and  the  methods  perfectly  agree  together* 

On 
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On  the  one  hand  we  obserye  the  geometer  assuming  as 
data  the  facts  obserTcd  in  the  cabinet  of  an  experimental 
philosopher  deduces  a  rule  for  measuring  the  heights  of 
mountains;  and  on  the  other,  an  observer  assuming  for 
his  basis  of  dt'duction  the  known  height  of  a  mountain, 
and  the  effect  which  it  produces  upon  the  elevation  of  the 
mercurial  column  in  the  barometer,  draws  his  conclusion 
as  to  the  relative  weights  of  mercury  and  of  air,  and 
finds  the  same  quantities  which  were  made  uSe  of  by  the 
geometer  for  esjt.iblishing  his  calculations.  These  com- 
parisons, which  become  every  day  more  numerous  in  the 
application  of  analysis;  these  identical  results  obtained 
by  processes  so  contrary,  and  deduced  from  phenomena 
so  diiferent,  arc  proofs  which  establish  the  sciences  be- 
yond all  question. 

This  important  result  does  not  constitute  the  only  merit  circumstances 
of  jM.  Raymond's  memoir.  Methods  of  distinguishing  P^^^'^J? 
the  circumstances  most  favourable  or  most  inimical  to  in  barometrical 
this  description  of  observations,  are  pointed  out  and  ar-  obteivationi. 
ranged  under  three  diflfercnt  titles,^-The  influence  of  the 
time  of  day,  of  the  stations,  and  of  the  meteors.  As  to 
the  time  of  day,  it  is  found  that  the  heights  observed  in 
the  morning  and  the  evening  are  always  too  small ;  whence 
it  follows  that  observations  ought  always  to  be  made 
about  the  middle  of  the  day,  which  is  a  condition  very 
easy  to  be  complied  with.  The  influence  of  stations  is 
not  less  real,  but  more  difficult  to  be  obviated.  The 
rule  to  be  followed  is,  that  the  portable  barometer  and 
the  barometer  of  comparison  should  be  as  nearly  as  pos- 
sible'in  stations  where  the  local  clrcnmstances  are  the 
same.  A  great  distance  or  interval  is  not  always  .an  ob. 
stacle ;  so  that  M.  Raymond  has>  remarked  that  observa- 
tions made  by  htm  on  the  Pyrenean  MOantains,  when 
compared  with  those  which  M.  Bonvard  continually 
makes  at  the  Impe.ial  Observatory,  present  a  coarse  of 
changes  of  considerable  regularity,  whereas  the  same 
observations  of  M.  Bouvard,  compared  with  those  which 
M.  Raymond  made  at  Marli  la  Villc,  indicate  from  one 
day  to  another,  differences  of  ten  or  twelve  metres  or 
yards  in  the  relative  height  'of  the  two  stations :  whence 
it  may  bo  conduded,  that  the  use  of  the  barometer  to 

measure 
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measure  heigbts  not  mach  differing  from  e^h  other  hat 
not  much  certainty  when  the  two  stations  are  on  a 
plane. 

With  regard  to  the  influence  of  meteors,  it  always  acts 
in  the  same  direction,  and  causes  the  heights  to  appear  too 
small ;  whence  all  observations  are  to  be  rejected  which 
^ere  made  in  stormy  weather.  From  all  these  consider- 
ations it  follows  that  in  order  to  hare  the  most  exact 
hdght  of  a  mountain  it  will  not  be  proper  to  take  a  mean 
indifferently  between  all  the  obser?ation9  made  at  dif- 
ferent hours  and  seasons,  as  in  thb  case  the  eleyation 
would  always  prove  lessr  than  the  truth. 
Various  re-  -^^  extensive  course  of  experiments  by  M.M.  Biot  and 

Marches,  dig-   Arago  upon  the  affinities  between  the  different  gases  and 
covcncf,  &c.    jjg]j^  j^jpg  jj^|.  spoken  of  by  the  reporter,  because  M.  Biot 

purposes  to  give  an  extract  himself.  An  abridgment  of 
Count  Rumford's  memoir  on  the  dispersion  of  ^ho  light 
of  lamps  through  ground  glass,  likewise^  composes  part 
of  the  present  report,  which  need  not  be  given  in  this 
place,  because  the  Count's  memoir  has  already  appeared 
in  our  Journal. 

Simple  notices  of  inventions*  in  Science  and  the  Arts 
which  are  entitled  to  honourable  mention,  are  likewise 
given  in  the  present  report,  but  as  they  contain  no  ac- 
counts of  the  methods  or  processes,  it  has  rtbt  been 
thought  necessary  to  repeat  them  here.  Since  its  last 
p\tblic sitting  the  Class  has  published  the  first  volume  pf 

Various  publi-  Memoirs  presented  by  learned  Foreigners  (Savans  Etran. 

catiiDns.  gors),  and  the  sixth  volume  of  its  own  Memoirs.     Tho 

following  volumes  will  be  pqblished  every  six  months, 
beginning  with  July  last.  The  first  volume  of  La  Meri- 
dienne  de  Dunkerque^  base  du  Sysl^me  M^triqne  decimal. 
This  work  contains  all  the  authorities,  observations,  and 
methods  of  calculation  which  have  fixed  the*  two  funda. 
mential  unities  of  the  IVIetrical  System,  namely,  the  Metre 
and  the  Kilogramme. 

Several  members  have  published  new  works,  or  new 
editions  of  works  already  known,  in  which  important 
additions  are  found.  Among  these  M.  Legend  re  has 
puX^Uf  bed  a  sixth  edition  of  hit  Geometry,  and  Lacroix  a 

second 
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editton  oriiia  Elementary  Treatise  on  the  (lifferen-  Viriou*  publi 
and  integral  Calculus.  """"^ 

rhcattronomiral  world  is  now  in  possession  of  Solar 
iblcs,  in  Ifac  compulation  of  nhicli  (be  attractions  of 
Ike  planeti  hsTc,  for  the  first  time,  been  admitted. 
Lull;,  Le  Grange  lias  given  a  more  complete  editioa 
'  I  CaJcuI  dcs  Fonctions,  a  truly  clussical  nork,  wiiicll  J 
icv  no  tecommenJation  to  those  mathematicians  nh^  J 
perused  it,  and  could  with  no  degree  of  facility  bai 
,city  wuiounccdtotho&enho  haiengt.     LaPlaceha^l 
Iw  published  a  Dissertation,  forming  a  supplement  to  th*  J 
nik  book  of  hii  Mccaiiiqiie  Celeste,  in  which  hu  girei  J 
totaplet*  theory  of  the  capillary  action  of  which  soma  • 
otice  h^i  before  been   taken  io  our   Journal,     fhocii  ' 
tIkUe  researches  will  uot  be  considered  merely  as  triolf  M 
'  ikill   by  those  who  are  aware  how   exteusifcly   tlis  -y 
«nancila  of  Nature  are  connected  with  each  othujJ 
Wfj  TarUblc  (jnautity  among  natural  appearances  be^ifl 
■cs  tiic  mtiasurc  for  determining  other  results  as  sooSH 
tketaw  of  its  variation  is  ascertained.     One  object  of  4 
lUl]' it  pointed  out  by  L:i  Place  with  respect  (o  measur-* 
(  hngbls  by  the  barometer,  in  which  a  question    bajt  \ 
ben,  Whether  the  length  of  the  mercurial  column  shoid^*^ 
idrtcmincd  from  the  base  or  thcsunrniVtofits  conveAi^.  I 
■r  u>th or  shews,  that  the  latter  b  much  the  most  corfi  ' 
etf  diough  this  helghtisless  than  would  be  produced  by  i 
nxtmospheric  prcssureif  the  capillary  repulsiundjd  not 
t.     He  gites  two  methods  of  correction. 
PkilesOjihical   Transactions  of  the  Royal  Society  of  Royal  Saeirty 
MtdDn   for  the   Year  1800,  Part  II,    4to.  451   pages, 

AA  IS  Plates.     London.     Nirol.  

Tbit  part  contains  the  following  articles:  I.  Observa. 
ma  npoo  the  Marine  Uaromcter,  made  during  the  ex. 
unation  of  the  Coasts  of  New  Holland  and  New  Soutli 
r«lci,  in  the  Years  1801,  18CK,  and  1803.  By  Mat- 
Flinders,  Ksq.  Commander  of  bis  Majesty's  ship 
ircstigalor.  %  Account  of  a  Discovery  of  native  Mi- 
nn. Uy  James  Smichjon,  Esq.  F.R.S.  S,  I^escriii. 
m  of  a  rare  Species  of  Worm  Shells  discovered  at  an 
lying  off  the  North-west  Coast  of  the  Island  of 
in  the  East  Indies.  By  J.  Gritfilhs,  Esq. 
4.  Obscivationi 
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Various  publi-  ^*  Observations  on  tho  Sliell  of  the  Sea  Worm  found 
cations.  the  Coast  of  Sumatra,  proTinj;  it  to  belong  to  a  Spccia  } 

of  Teredo ;   with   an  Auatoiiiy  of  the  Teredo  Navalis.  i 
By  Everard  Home,  Esq.   F.  R.  S.     5.  On  the  inverted 
Action  of  (he  albumous  Vessels  of  Trees.  By  A.  Knight^ 
Esq.  F.R.S.     6.  Anew  Demonstration  of  the  Binomial  j 
Theorem,  when  the  Exponent  is  a  positive  or  negative  . 
Fraction.     By  the  Rev.  Abram  Robertson,  A.M.  F.R.S.  .*; 
Saviiian  Professor  of  Geometry  in  the  University  of  Qs*   ! 
ford.     7.  New  Method  of  computing  Logarithms.    Bf  | 
Thomas  Manning,  Esq.     8.  Description  of  the  minenl    j 
Bason  in  the  Gt>untics  of  Monmonth,  Glamorgan,  Ere-    ' 
con,  Carmarthen,  and  Pembroke.  By 'Mr.  Eldwanll  Mar«    - 
tin.  9.  Observations  on  the  Permanency  of  the  Variatioii 
of  the  Compass  at  Jamaica.     By  Mr.  James  Robertifip. 
10.  Observations  on  the  CamePs  Stomach,  respecting  4^;4j 
Water  it  contains,  and  the  {leservoirs  in  which  i^at  FlaU 
is  enclosed,  &c.     By  Everard  Home,   Esq.  F.R.8.     1|* 
Observations  on  the  Variation  and  on  tho  Dfip  /of  tiMI 
Magnetic  Needle  betweeo  1786  and  1805  jnclusive.    B^ 
Mr.  George  Gilpin.     1%  On  the  Declinations  of  som 

'  Jim.  ^  ■      ' 

of  the  principal  fixed  Stars,  with  a  Description,  of  u 
Astronomical  Circle,  and  some  Remarks  on  the  Goik 
struction  of  circular  Instruments.  By  John  Poijd,  Esq.' 
12.  Observations  and  Remarks  on  the  Figure^  the  Gt 
mate,  and  the  Atmosphere  of  Saturn  and  its  Ring.  Bf 
William  Ilerschcll,  LL.  D.  F.R.S.  Sec. 
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HE  Authors  of  Original  Papers  and  Communicationi 
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M.  DeLftlande;  Samuel  Mitchell. 
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,     Thomas  Egan,  M.  D.  F.  R.  S. ;  William  Alexander,  M.  D. ; 

.  John  Akkrson,  M.  D. ;  Rev.  Gilbert  Ausein,  M.  R  I.  A. ; 

\   Mr.  Edward  Martin. 
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p  u.sed  in  the  Manufactory  of  forged  Iron  Vessels:  1 1.  An 
Astronomical  Circle,  by  Mr.  Troughton  :  ]'i.  A  Drag  for 
raising  the  Bodies  of  drowning  Persons,  by  Dr.  Cogan:  13. 
Sir  H.  C.  Englefield's  Method  of  adjusting  the  Transit  In- 
strument: 14.  A  new  Asiromeler,  by  David  BtevisXcc,  N..^\.% 
I  .^-  Mr.  Snodgrass  's  Methods  for  liealmg  Koonv'iXi'g  "SiXeMft' 
16.  Apparatus  fpr  transferring  Gaaea  oset  W  B.\ei » ^cctwy 
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ARTICLE    I. 


DacripHen  of  a  very  timph  and  usefiil  Scale,  far  dividing  the 
yanieking  I^inee  in  Perspective,    In  a  Letter  from  G.  CuK- 

BXRLANDf   Esq. 

To  Mr.  NICHOLSON. 
SIR, 


A 


VARIETY  of  occupations  and  speculations  have  of  late  introductloau 
Ibrced  me  to  neglect  s^me  former  engagements,  to  use  my  poor 
endeavours  in  promoting  the  laudable  ends  of  your  truly  into* 
resting  publication. 

But  that  I  may  not  be  thought  to  have  entirely  forgot  them, 
I  send  you  the  following  trifle,  which,  however  simple  the  idea, 
will,  I  am  sure,  be  the  more  valued  by  you  on  that  very  ao- 
account,  it  I  have  justly  estimated  the  noble  simplicity  of  your 
intelligent  mind. 

Having  been  in  the  habit  of  drawing  for  my  amusement  all  The   valuable 
my  life,  and  feeling  the  value  of  that  acquirement,  it  has  been  ■"  of  Petipcc- 
my  pnctioe  to  recommend  to  others  as  much  of  that  acq\iisi- 
Cionaacm  with  very  little  trouble  be  attained;  I  mean  the 
putting  into   perspective  common  objects;    such  as  simple 

lines,  buildings,  and  the  interior  of  apartments^ 
jScc.    And  where  I  have  bad  an  opportunity  to 
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Mzj  be  very  give  four  or  five  close  lessons,  I  have  generally  leen  my  eaf 

asi  y  acquire    Q^jj^j^gj  iq  ^Jj^j^  great  satisfaction,  without  ever  shewing  then 

tlie  Jesuits,  or  any  other  voluminous  treatise  ;  books  thai  haw 

hindered  more  Irom  the  study  of  art,  tlian  they  have  evef 

made  artists ;  for  a  moment's  consideration  on  this  subject  will 

convince  any  mind,  capable  of  reflcction^Hhat,  toaccompliJi  ihe- 

general  ends  that  even  most  painters  have  in  view  with  respect 

to  that  art,  it  is  only  necessary  to  know  the  \\%e  of  the  poinit  qf 

Hcwho  ean  put  ^ight  and  horizontal  line.     For  while  men  have  agreed  to  avoM 

horizontal  and  jjevcl  lines  in  all  their  constructions  that  are  intended  for  use  or 

lines  into  per-  habitation,  \vc  shall  only  want  as  much  knowledge  of  the  art 

speetive,    will  as  will  enable  us  to  put  these  into  perspective,  and  to  assit  ui 

do  every  thing  ^^  ^^*^'  bclbre,  by  practice,  we  have  attained  a  correct  eye; 

else.  fur  practice,  daily  prnctice,  will  soon  do  all  the  rest,  eren  by 

barely  drawing  the  interior  of  a  large  apartment  or  gaUeryr 

with  the  objects  continually  before  us  in  common  use* 

Simple  contn-      -p^  ^^,q  \;^^^q^  however,  and  to  imprint  the  lew  lessons  ne- 

vanee   for  va-  * 

niiliing-Lines.  cessary  to  be  given  on  the  mind  of  a  learner,  I  have,  sometime 

back,  made  use  of  the  following  simple  contrivance,  which  I 

now  send  toyou,  as  the  most  likely  means  of  universally  pn^ 

moting  this  necessary  preliminary  study,  'where  the  first  gene- 

tt  is  a  ruled  pa-  ral  principles  have  been  instilled  : — ^Take  a  sheet  of  paper  of 

per,  having  the  jjjj  octavo  size,   and  rule  it  with  very  black  ink,  firom  A  toB 
lines  thereon.    ^_.  ,»,        ,x      r^,,  .  11.  ■  1.  1 

(Fig.  1,  Plate  I).    This  represents  the  horizontal  line;  then 

fix  a  point  in  the  centre,  at  C ;  tliis  we  will  call  the  moveable 

point  of  sight :  aflervvards  cross  it,  as  in  the  platc^  with  11 

many  diagonal  lines  as  you  please;  and  thus  you  have  anin^ 

strument  prepared  that  will  be  a  sure  guide  to  an  inexperieooed 

*  eye,  in  taking  the  perspective  lines  of  all' objects  placed  tt 

right  angles;  such  as  streets,  buildings,  churches,  apartmenti, 

&c.  by  mearly  placing  it  under  the  leaf  you  mean  to  draw  them 

on  from  nature,  so  as  to  see  them  faintly  through,  as  boys  do 

their  writing-copies,  when  young  and  inexperienced. 

A  correspond-      But,  to  make  this  instrument  more  complete,  we  should  add 

'iMs^iavlne  si-  *  V^^^^  ^^  g^*^^  °^  ^^  '^"™^  '*2®  ^*  ^^^  leaf  of  the  drawing- 

milar  Unci.       book,  on  which  the  like  dark  lines  should  be  drawn  so  a%  by 

holding  it  up  perpendicularly,  we  may  see,  and,  as  it  were, 

render  tangible,  the  truth  of  perspective  lines  of  buildings;  and 

for  those  whose  sight  is  bad,  or  for  very  young  people,  it  would 

a  copper-  not  be  amiss  to  take  a  copper-plate  of  the  like  dimensions,  and 


plate,  or  print-  ^j^j^  ^  ^^^  needle  gently  scratch  out  the  like  lines,  in  whisk 
tng  prmi  lines.  o       #  * 


t»ERS^EetlVE    t>KAWlNG.  S 

case  there  will  be  no  necessity  to  take  off  the  burrs,  as  the  en- 
grarers  call  the  ridges  raised  in  ploughing  copper;  and, from 
this  plate,  ten  thousand  impressions  may  be  taken  of  the  faint 
lines,  by  way  of  guide,  on  the  drawing-book  of  a  young  begin- 
ner, without  injuring  the  plate ;  for  I  can  assure  your  readers.  Utility  of  en- 
that  it  is  more  difficult  to  erase  a  slight  scratch  from  a  sharp  ^^j^^^^^JJ^^ 
needle  on  copper,  by  the  act  of  taking  impressions,  than   the 
deepest  cut  of  the  graver ;  the  reason  of  which  is,  that  the 
ridges  of  the  skin  of  the  printer's  hand  can  never  enter  that  fine 
line,  whereas,  in  a  Coarse  one,  he  polishes  the  edges  of  it  down 
by  every  operation,  and  thus  renders  it  a  smooth  channel,  at 
last  undefined,  and  incapable  of  retaining  the  printing  ink ; 
and  the  reason  I  am  so  diffuse  pn  the  subject  is,  that  I  think  tile 
knowledge  of  it  may  be  generally  useful,  particularly  to  those  7~  particulailf 
who  wish  to  extend  the  publication  of  botanical  outlines:  as  it***   ^ 
Is  not  necessary  to  be  taught  the  art  of  engraving  for  those  who 
can  draw  lines,  to  design  on  copper  the  peculiarities  of  plants, 
or  their  anatomy.     How  to  trace  deeper  lines  with  certainty  on 
copper  as  easily  as  on  paper,  I  will  have  the  pleasure  to  com* 
municate  to  you  at  my  next  leisure  moment. 

But,  to  return  to  our  subject. 

To  this  liinple  contrivance,  we  may  add  a  sheet  of  perpen-  Sheet  for  per* 
dicular  lines,  by,  which  means  the  uprights  will  all  be  shewn }  pcndicular 
and  for  very  heavy  intellects,  at  first  even  the  horizontal  scale 
might  be  useful,  tliough  I  never  found  it  so  among  my  acquaint- 
ance.  There  are  also  many  little  helps  of  simple  contrivancet 
to  further  the  first  acquirement  oi  this  plain  branch  of  the  art; 
that,  if  you  approve  the  idea,  I  shall  with  pleasure  transfer  from 
my  portfolio :  but  with  respect  to  the  application  of  this  already 
described,  it  will  be  nece<(sary  to  permise,  that  the  scale  should 
be  longer  than  the  drawing-book  each  way;,  by  which  means, 
by  barely  sliding  it  to  the  right  or  left,  you  can  at  pleasure 
place  your  point  of  sight  more  or  less  to  the  ri^ht,  or  lefl,  or 
middle  of  die  horizon ;  and,  to  be  prepared  for  all  circnm- 
stances,  it  would  be  as  well  to  l>e  provided  also  with  a  scale 
having  a  high  horizon,  and  another  viith  a  very  low  one,  such 
Mk  the  Dutch  painters  generally  usedj  and  which  ever  produces 
m  picturesque  effect,  by  giving  many  profiles  of  the  elevations, 
and  multiplying  the  lines  of  light.  '^*»^»  ^**Li?* 

Thus  you  have  an  easy  expedient  for  a  first  help — practice  praciice   will 
will  accomplish  the  rest ;  for  we  all  know>  or  sl^ould  know,  complete    ilie 
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that  daily  practice  discloses  to  the  iodustrioas  dnftmaa  aB  ttr 

arcana  of  optical,  aer<^,  and  linear  perspective,  <leftitute»iftir 

true>  of  terms  to  describe  his  acquirement;  but  to  hisowDmU 

a  perfectly  intelligible  and  useful  rule,  by  the  help  of  wbidibf 

can^  with  certainty,  imitate  all  he  seet  on  the  ihtaCreol  Aa 

universe* 

With  respect  and  esteem, 

I  am.  Sir, 

Your  obliged  humble  Servant 

Bristol,  Dce.^.  1806.  G.  CUMBERLAND. 


Jn  Essay  on  th§-  Theory  of  mixed  Gases,  and  Him  Stek  tf 
Water  in  the  Atmosphere.  By  Mr.  John  Govob.  Cw- 
municated  by  Dr.  Holm £• 

U^^^^tL  J^^^^  essays  appear  in  the  fifth  vobme  of  the  lUTenoirtrf 
Ytned  to.         ^^^  Literary  and  Philosophical  Society  of  Manchester,  whkb 
contain  many  new  ideas  relating  to  the  constitution  of  miarf 
gases,  and  the  sate  of  water  in  the  atmosphere.    The  denpi 
of  these  papers  is  evidently  intended  to  remove  certain  difr 
cultiet  which  must  strike  every  man  of  science,  who-happeoi 
to  peruse  M.  de  Luc's  Theory^of  atmospherical  Vaponr.    TUi 
attempt  has  the  double  recommendation  of  ingenuity  nd 
novelty  ;  but  the  leading  opinions  of  the  system,  even  m  its 
present  form,  are  liable  to  several*  objections,   which  I  na 
going  to  point  out,  being  generously  invited  to  undertake  the 
task,  by  the  author  himself.     My  doubts  relative  to  the  sob* 
ject  arise  partly  from  mathematical  considerations,  and  m  part 
from  the  evidence  of  experiment.     Certain  objections  of  the 
first  class  dispose  me  to  conclude,  that  an  atmosphere  coastnic* 
Hd  on  Mr.  Dalton's  phin,  will  appear  upon  examination  to  be 
repugnant  to  the  principles  of  the  mechanical  phyloiophy ; 
and  a  direct  appeal  to  experiment  has  moreover  convinced  me, 
that  well  established  facts^  contradict  the- essential  potats  of  the 
Aeory. 
Concise  view       '^^  begin  with,  the  objections  oT  the  former  cbtt :  I  am 
•f  Mr.  Dalton's  ready  to  admit  the  existence  of  a  fluid  mixture,,  sodi  as  w«  find 
2J^2^^°^  discribed  at  page^lS^.  in  the*  fifth  volume  of  the  Manchester 

*  See  out  Journal,  Vol.  VI,  p.  25T. 
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Menroirsy  with  this  resen^ation,  that  the  concession  it  made,  EvamiiuuiAiiof 
merely  fpr  the  purpose  of  shewing  such  a  combination  to  be  Mr.  Daiioa's 
incompatib'e  with  the  usal  course  of  things  for  a  moment ;  2?^2al  "**** 
which  being  demonstrated,  the  inutility  of  the  fundamental 
hjfpothe^ik  will  follow,  a^  a  necessary  consequence.— -To  give 
a  concise  view  of  Mr.  Dahon'H  general  notion  nf  the  subject^ 
we  are  to  suppose  a  number  of  distinct  gases  to  be  confined 
in  a  spare  common  to  them  all ;  whii^h  space  may  be  circum* 
scribed  by  the  concave  surface  of  a  vessel,  or  the  compressing 
pff^er  of  an  external  fluid :  besides  this,  we  must  imagine  the 
constituent  particles  of  each  tndividuel  gas  to  be  actuated  by 
a  mutual  repulsion,  while,  at  the  same  time,  they  remain  pei> 
fectly  imiifferent  to  the  particles  which  compose  the  other  fluids 
that  are  confined  in  the  common  space ;  in  short,  we  are  to 
conceive,  that  the  particles  of  each  gas  act  upon  those  of  their 
own  kind  in  the  manner  of  elastic  bcKlies;  but  that  they  obey 
the  laws  of  inelastic  bodies,  as  often  as  they  interfere  with 
corpuscles  of  a  different  denomination.  Afler  premising  the 
preceding  particulars,  we  may  conceive  a  certain  arrangement 
of  the  elementary  parts  of  a  fluid  mixture,  in  which  the  ad- 
justem  *nt  of  the  whole  sbali  be  of  a  description  which  will 
form,  from  particles  of  any  one  denomination,  a  homogeneoul 
fluid,  possessing  its  own  separate  equilibrium ;  consequently* 
each  gas  will  exist  as  an  independant  beings  and  exercise  the 
functions  of  its  elasticity,  just  as  if  all  the  other  fluids  were 
withdrawn  from  t^e  common  space.  This  systematic  arran- 
gement  in  an  assemblage  of  gaseous  substances  cannot  be 
maintained,  unless  one  particular  method  of  disposing  its  com- 
ponent parts  be  observed ;  wich  consists  in  that  distribution  of 
the  elements  which  will  produce  a  separate  equilibrium  in  the 
fivid  'om  osed  by  the  elementary  corpuscles  of  each  denomi- 
nation ,  consequently,  the  equilibrium  in  question  cannot  take 
place  unles  the  necessary  disposition  of  the  heterogeneous 
particles  be  first  established  ;  so  that  tlie  former  requisite  of  the 
theory  is  entirely  depended  on  the  latter. — After  having  ao» 
quired  a  distinct  idea  of  a  fluid  mixture,  composed  of  gases 
possessing  separate  equilibria,  we  come  in  the  next  place  t^ 
investigale  the  mechanical  properties  of  such  a  compound  ;  in 
the  prosecution  of  which  enquiry,  the  comparative  densities 
of  the  constituent  fluids  must  be  first  determined  in  a  horiseon* 
ta!  plane,  the  situation  of  which  is  given  hi  the  oonmon  space* 
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Ewminatron  of      ^*  ^^^  ^g"^  P  M  I  N  K  V,  Plate  1,  Fig.  Q,  rcpreie* 
Mr.  Dalton'i     this  space,  in  which  M  V  N  K  is  the  given  plane. — Now  since 
theory  of  mix-  every  point  of  this  plane  may  be  supposed  to  be  at  an  equal 
distance  from  the  cartfi's  centre,  the  density  of  every  homoge- 
neous gas  supported  by  it,  will  be  the  same  in  all  parts  of  iU 
Let  the  constituent  fluids  be  denominated  A  and  B ;  also  let  C 
denote  the  compound  ;  moreover  let  the  densities  of  A  and  B, 
at  Py  be  p  and  q;  let  P  X  and  X  Y  be  two  equal  evanescent 
parts  of  the  line  P  V,     Now  seeing  the  pressure  acting  upoa 
an  elastic  fkiid  is  as  the  density  of  it,  the  fluxionarie  increments 
ofp  and  q,  are  as  tiiese  quantities;  but  the  densities  of  A  and 
B,  in  the  point  X,  are  equal  to  the  sums  of /»  and  q  united  to 
their  increments  respectively ;  let  these  sums  be  called  e  and 
Jl;  then  e  is  to/ as p  is  to  q,  by  composition  of  proportion:  in ' 
like  manner  wc  And  the  density  of  A  at  Y  to  be  to  that  of  B  at  • 
the  same  point  as  e  is  to/;  i.  e*  as  p  is  to  q;  thence  it  (bllow^ 
that  the  fluxionary  increments  of  the  two  densities  have  uni-* 
versally.thegivin  ratio  of  p  to  q ;  consequently  the  conieni{KH. 
rary  fluents,  or  the  densities  themselves  have  the  same  given  t 
ratio :  now  what  has  been  proved  of  the  two  gases  A  aiul.B  qDay- 
be  extended  to  any  other  number;  viz.  the   ratios  of  their 
densities,  on  the  same  horizontal  plane  will  be  given. 

The  ratio  of  A  B,  &c.  being  found  to  be  constant,  we  can 
proceed  to  investigate  the  proportions  of  the  quantities  of  mat*., 
ter  contained  in  these  fluids.     I^et  D  and  d  be  the  densities  of' 
A  and  B,  in  tlie  plai)c  MKN V ;  also  let  W  and  w  be  the  quan-  < 
titles  of  matter  of -each  kind,  contained  in  the  variable  space* 
PMKN  V;  call  PV  x,  and  the  area  of  the  plane  MKNV^: . 
now  the  fluxion  of  the  space  PMKNV  is  exprssed  by  y  into 
the  fluxion  of  x;  moreover,   the  quantities  of  matter  in  two 
solids  are  in  the  complicate  ratios  of  their  magnitudes  and  den«« 

sitics,  or  in  that  of  their  densities  only,  if  tlieirmagnitudes4)e 
equal;  therefore  the  fluxion  ufW  is  totliat  of  u*  as  D  is  Iq  d; 

because  the  fluxionary  magnitude  is  common  both  to  W  and 
tti  but  D  is  to  d  as  p  to  9, .a  constant  ratio;  consequently 
fluxion  of  W  is  to  fluxion  of  «;  as  p  is  to  17;  ther<jfore  W  lias  to. 
ie  the  same  given  ratio;  that  is^  the  matter  in  A  is  to  the  mat- 
ter in  B  as  p  is  to  q.  In  the  next  place,  let  R  and  1*  be  the 
distances  of  the  centres  of  gravity  of  A  and  B,  from  the  point, 
P,  taken  in  the  Vim  fl ;  thep  R  into  the  fluxion  of  W  is  equal 
to.the  product  of  P,  Xi  •«»  and  the  Aiuuon  of  x,  ir^m  a  well 
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theorem  In  mechanlCfi ;  for  the  same  reaion>  r  into  the  Bxaminationof 
JasfOB  of  cr  is  equal  to  the  product  ofd,  y,  x  and  fluxion  x;  Mr.  DaUon'i 
kence  R  into  fluxion  of  W  is  to  r  into  fluxion  of  w,  as  D  is  to  di  ^^^^^  ^  "***" 
but  D  is  to  d,  as  fluxion  W  is  to  fluxion  w ;  therefore  R  and  r 
ire  equal:  con^ucntly  the  centres  of  gravity  of  A  and  B 
eoincidey  and  the  point  of  their  coincidence  is  also  the  centre 
efthe  sytem  C.     Thus  it  appears,  that  when  the  component 
piet  ef  a  fluid  mixture  possess  separate  equilbria,  their  densi- 
are  every  where  in  a  given  ratio ;  and  they  Iiave  a  com- 

o  ocntre  of  gravity ;  the  converse  of  which  i:;  ecjually  true, 
if  their  den^ties  be  not  everywhere  in  a  given  ratio, 
and  if  tliey  have  not  a  common  centre  of  gravity^  they  do  not 
potsett  separate  equilibria. 

It  ii  necessary  to  observe,  in  this  stage  of  the  inquiry,  that 
Ihoagh  we  admit  the  particles  of  A  and  B  to  be  inelastic  m 
iriatiow  toeach  other,  the  concession  must  be  strictly  confined  to 
ike  particles  themselves ;  for  the  gases  which  are  composed  of 
tbem  are  elastic  bodies :  they  therefore  receive  and  communi- 
cate motion  according  to  the  laws  which  are  peculiar  to  bodies 
af  this  description.  The  foregoing  properties  of  a  fluid  mix* 
tnre»  which  has  been  supposed  to  be  duly  adjusted,  is  now  to 
be  used  in  the  examination  of  the  fundamental  proposition  of 
the  new  theory  intended  to  explain  the  constitution  of  the 
atmospliere.  According  to  this  proposition,  if  two  gases  come 
into  contact,  the  particles  of  which  are  perfectly  inelastic  in 
respect  of  each  other,  the  particles  of  A  meeting  with  no  re- 
pulsion from  those  of  B,  further  than  that  repulsion,  which,  as 
obstacles  in  the  way  they  may  exert,  would  instantly  recede 
firom  each  other  as  far  as  possible  in  their  circumstances,  and 
consequently  arrange  themselves  j  ast  as  in  a  void  space.  Tiie 
precedingare  the  words  of  the  author  of  the  Theory;  and  it  is 
xeadily  granted  that  the  particles  of  such  a  heterogeneous  mix- 
ture would  recede  from  each  other  as  far  as  circumstances  will 
permit;  the  present  subject  of  inquiry  then  brings  the  dispute 
to  this  issue— can  that  arrangement  take  place  amongst  the 
particles  of  two  or  more  gases,  which  will  make  their  centres 
of  gravity  coincide  in  one  point  ?  For  the  separate  equilibria 
of  the  fluids,  which  enter  into  the  constitution  of  the  com- 
poond,  will  not  be  established  until  this  arrangement  be  per* 
lectly  formed.  The  completion  of  this  process  being  essential 
to  the  new  theory,  the  effect  of  it  has  been,  perhaps,  toe 
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gamiiutioaof  hastily  inferred  in  the  (burth  proposition  of  Mr.  Dftlton'«  Ustt- 
So^crf  nix-  ^^y  9  for  I  am  sorry  to  ohsen^e,  that  the  inference  is  not 
Bd  gases.  supported  by  demonstration,  drawn  from  tbe  doctrine  ef  me* 

chaoica.  It  is  the  business  of  the  present  essay  to  supply  what 
has  been  omitted,  and  to  investigate  the  consequences  wUcb 
must  arise  from  the  collision  of  two  heterogeneous  gmst^ 
differing  in  their  specific  gravities. 

The  existence  of  the  fluid  mixture,  required  by  tho 
theory,  has  been  granted  already,  for  the  sake  of  argumeni; 
and  in  order  to  continue  the  inquiry,  it  must  be  semarkcd  at 
present,  that  the  necessary  internal  arrangement  ef  the  com- 
pound C,  is  liable  to  be  disturbed  perpetually  by  accidents 
resulting  from  the  course  of  things ;  to  which  course  the  auikor 
of  the  theory  undoubtedly  wishes  to  accommodate  his  ideas. 
The  preceding  assertion  may  be  exemplified  in  a  manner 
which  is  familiar,  and  may  be  applied  with  ease  to  nataral 
phenomena:  let  us  suppose  then  an  additional  quantity  of  the 
gas  A  to  be  thrown  into  the  pneumatic  apparatus,  containing 
Ihe  compound  C,  which  was  in  a  state  of  proper  adjustment 
previous  to  this  event.    No  one  will  imagine,  that  this  finesk 
flatter  can  diffuse  itself  through  the  mass  of  C  with  the  sane 
expedition  that  the  electric  fluid  shows  in  expanding  along  • 
conductor:  this  supposition  is  contradicted  by  various  appear- 
ances, from  which  the  billowing  one  is  selected ;  agitation  ia 
luiown  to  accelerate  the  union  of  oxigen  and  nitrous  gas.   The 
quantity  of  A  then,  which  has  been  newly  admitted,  will  re- 
main at  first  unmixed  with  B ;  but  it  will  act  immediately  with 
a  repulsive  force  upon  kindred  particles  difru!;ed  through  the 
compound  C.    This  new  modification  of  A  will  not  preserve 
the  density  of  its  parts  every  where  in  a  constant  ratio,  to  tbe 
density  of  the  corresponding  parts  of  B ;  and  this  change  will 
disjoin  the  centres  of  gravity  of  A  and  B;  which  has  been 
proved  above.     But  when  these  points  are  placed  apartt  the 
separate  equilibria  of  the  fluids  cease  to  exist,  which  has  also 
been  demonstrated  before  i  therefore  A  and  B  begin  to  act  and 
react  mutually;    which  circumstance  disturbs  the  necessary 
adjustment  of.C,  and  forces  it  to  assume  another  character. 
It  has  al^.o  been  proved  in  a  former  paragraph,  that  the  two 
fluids  will  act  upon  each  other  in  the  manner  of  elastic  bodies^ 
even  when  the  heterogeneous  particles  are  supposed  to  be  mu* 
tnally  inelastic ;  conaequenllyt  A  and  B  will  begin  to  obey  the 
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kw  of  tbeir  specific  gravities,  as  soon  ms  their  centres  of  gn^  Examination  c 
yrkj  aie  separated  by  introducing  into  the  space  occupied  by  Mr.  Dale's 
C,  a  firesh  quantity  of  A  or  B :  in  consequent  of  this  altera-  ^ ^  gsles. 
tioo  the  centre  of  gravity  of  the  heavier  fluid  will  begin  to  d^ 
soend  while  that  of  the  lighter  moves  upwards.    When  once 
theoentfes  of  two  gases  are  placed  apart,  their  separation  will 
becooie  permanent ;    because,  when  at  a  distance,  they  are 
wged  in  opposite  directions  by  a  force  resulting  from  the  di(^ 
isrence  of  the  specific  weights  of  the  two  fluids ;  and  this  con- 
tiariety  of  efforts  must  continue  so  long  as  the  two  centres  are 
ddjoined »  consequently  this  opposition  of  force  must  be  last- 
Jig ;  seeing  nothing  can  put  an  end  to  it  but  an  union,  which 
it  wiD  always  prevent.     Nor  can  the  mutual  repul<uon  of  the 
cnnstitiient  particles  of  each  gas,  considered  apart,  in  any  man- 
■^  proinote.the  junction  of  the  centres  of  gravity  of  the  two 
fluids ;  because  the  action  and  reaction  of  a  number  of  bodies 
amongst  themselves  do  not  alter  the  state  of  their  commoir 
OBDtreoTgTBvity,  whether  it  be  at  rest  or  in  motion:  so  that 
A  and  B  are  under  the  necessity  of  observing  the  law  of  their 
gravities^  just  as  if  the  kindred  particles  of  each  fluid 
acfaiated  by  no  reciprocal  repulsion  nor  any  other  cause 
of  raaction.    The  doctrine  of  gases,  which  are  mutually  in^ 
kstic»  is  rendered  indefensible  by  the  preceding  arguments ; 
fir  the  hypothesis  is  thereby  exF>osed  to  a  difHcuIty  which  the 
anthor  of  the  theory  justly  remarks,  makes  a  mixture  of  mu* 
tnaUy  repulsive  gases  of  difierent  specific  gravities  an  impro- 
bable conjecture ;  so  that  his  own  objection  ultimately  dis- 
COUBtenances  the  leading  opinions  of  that  theory  which  it  iiv- 
dnoed  him  to  adopt  in  particular.    At  the  same  time,  philoso- 
phers are  convinced  that  the  atmosphere  is  a  compound  of 
gases,  possessing  various  degrees  of  specific  weight:    they 
moreover  know,  that  different  chemical  agents  perpetually  dis- 
ftnrb  the  equilibrium  of  the  compound,  as  some  of  them  con* 
ttanliy  absorb  while  others  unfold  the  gases  of  which  it  is  com^ 
posed.    The  preceding  fiurts  are  certain :  consequently  the 
heterogeneous  elements  of  the  atmosphere  must  be  united  by  a 
common  tie,  which  may  be  denominated  a  sp^*ies  of  affinity, 
atleast  while  our  knowledge  of  the  subject  remains  in  its  pre- 
sent imperfect  state.    The  transparency  of  the  great  body  of 
air  torroanding  the  earth,  also  affords  a  strong  argument  fur 
iheckemioal  anion  of  its  component  fluids;  and,  at  the  same 
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Suminaiion  of  tifne*  discountetiances  the  idea  of  the  coropoond  bem^  « 
Mr. Dalton^  chanical  mixture  of  any  description  whatever;  for  when  a 
c^uuiw.  "*""  «'**''J^  of  diaphanous  bodies  of  different  specific  gravities  ast 
mixed  together,  they  form  an  aggregate  which  is  opaque ; 
bat  the  union  of  the  substances  by  fusion  renders  the  mast 
transparent  in  many  instances.  Now  as  the  atmosphere  it 
diaphanous,  we  are  obliged,  by  the  principles  of  sound  argu- 
ment, to  consider  it  in  the  light  of  a  compound,  the  ingredimlf 
of  which  are  united  by  a  chemical  tie. — Whatever  may  be  the 
<K>ndition  of  the  elastic  fluids  which  enter  into  the  compotitiiMi 
of  common  air,  one  thing  is  certain  from  a  preceding  pan- 
graph  of  this  Sssay ;  namely,  no  one  of  them  can  mainfajna 
separate  equilibrium  as  long  as  it  makes  an  individwd  of  the 
aggregate;  consequently,  each  particle  of  thecompoand  must 
be  urged  by  a  force  resulting  firom  the  general  action  of  the 
mass,  not  by  a  pressure  occasioned  by  a  particnkr  member 
of  it. 

On  this  account,  it  is  impossible  for  the  acqueom  part  of 
common  air  to  preserve  the  character  of  a  gas  at  low  temp^ 
mtares ;  because  steam  cannot  support  30  inches  of  meicary 
unless  it  is  heated  to  212  degrees  of  Farenheit's  thermometer; 
were  it  then  practicable  tu  mix  vapour  of  a  less  heat  with  at- 
mospherical air,  the  spring  of  the  gases  would  reduce  it  in  aa 
instant  to  the  state  of  a  liquid ;  so  that  the  difficulty,  which 
renders  De  Luc's  theory  objectionable  in  its  original  lorm,  b 
ttot  removed  in  reality  by  the  present  modification  of  iL 

The  theory  of  mixed  gases  has  been  found  to  be  indefen- 
sible on  the  principles  of  the  mechanical  philosophy ;  and  I 
suspect  that  part  of  it  which  relates  to  the  separate  existence  of 
vapour  in  the  atmosphere,  will  prove  equally  unfortunate 
when  brought  to  the  test  of  experiment.  Mr.  Dalton,  in  aH 
probability,  supposed  he  had  done  all  that  the  confirmation  of 
this  theory  required,  by  inventing  the  doctrine  of  separate 
equilibria  >  for  nothing  more  has  been  offered  in  support  of  his 
opinions,  particularly  of  that  relating  to  the  existence  of  un- 
combined  vapour  pervading  the  atmosphere,  unless  the  state- 
ment of  the  folk) wing  experiment,  with  his  explanation  ofit» 
may  be  referred  to  this  head.  If  two  parcels  of  dry  air,  whidi 
are  equal  in  bulk,  density  and  temperature,  be  confined  by 
equal  columns  of  mercury,  in  two  tubes  of  equal  bores,  one  of 
yfhkh  is  wet  and  the  other  dry ;  the  air,  which  is  thus  ex*- 
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posed  to  water,  will  expand  more  than  that  which  is  kept  dry.  Examination  of 
prorided  the  corresponding  augmentations  of  iheir  temperap  ^''  Dalion'i 
lurcj  be  equal ;  which  phenomenon  is  thus  explained  on  the  ed  gatck  . .   "• 
principles  of  the  theory.    The  vapour  that  arises  from  the 
ade«  of  the  wet  tube,  possesses  a  5:pring  of  its  own;  therefore 
k  taket  off  part  of  the  weight  of  the  mercury  from  the  air,  and 
thereby  leaves  it  to  expand  itself^  so  as  to  re-adjust  the  equH 
fibrhiiD*     According  to  this  explanation,  if  /  and  g  represent 
tke  length  of  the  columns  of  dry  and  moist  air  at  any  temp^ 
mture  ;  and  if  c  denote  the  length  of  a  column  of  mercury, 
equal  in  weight  to  the  pressure  that  confmes  the  contents  of 
the  tubes;  and  if/  be  put  for  the  spring  of  vapour  of  the 
temperature  measured  by  a  column  of  mercury,  we  have 

ic  JS 

from  which  we  also  get  c- 


-/;  ^i 


iKe  last 'expression  affords  u5;  an  opportunity  of  comparing 
the  preceding  explanation,  and  therefore  the  theory  itself  with 
&cts;  for,  according  to  the  experiments  of  Mr.  Schmidt* 
1000  parts  of  dry  air  at  32  degrees  of  Farenheit,  will  expand 
to  1087,11  parts,  by  being  raised  to  59  degrees,  in  contact 
with  water;  call  this  number  g:  according  to  the  same  author, 
1000  parts  of  dry  air  at  32  degrees  will  expand  to  1033,61 
parts,  by  being  heated  to  59  degrees  in  a  dry  tube;  let  this 
number  be  /;  then  g — /=  33.50:  but/,  or  the  spring  of 
vapour  at  59  degrees,  is  .507,  according  to  Mr.  Dalton ;  then 
yjr  =  551,  154.;  hence" c=^  16,15  inches;  which  expresses 
the  height  of  the  barometer,  together  with  the  column  of  mer- 
cury contained  in  tke  tube.  If  the  temperature  be  stated  at 
^5  degrees,  r  will  amount  to  little  more  than  8  inches :  now 
it  Is  highly  improbable  that  Mr.  Schmidt  made  his  experiments 
when  the  barometer  stood  at  a  height  indicated  by  either  of 
these  numbers. — This  application  of  the  theory  to  practice, 
affords  a  presumptive  evidence  that  the  principles  of  it  are  not 
altogether  just,  supposing  the  experiments  of  Mr.  Dalton  and 
Mr*  Schmidt  to  be  correct :  but  a  positive  proof  of  a  want  of 
accuracy  in  these  principles  may  be  obtained  by  introducing  a 
iroall  change  into  the  manner  of  conducting  the  experiment 
mode-with  moist  air.  This  alteration  consists  in  disciarding  the 
■topple  of  mercury,  and  substituting  the  simple  pressure  of  tSa 
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^tMmakai&on  oi  atmosphere  in  the  room  of  it :  because  when  this  substftiie^ 
Mr*  Dal'oD'f     which  is  impenetrable  to  steam,  has  been  removed,  there4aa% 
'^A^ffg,  ^^  dant  vapour  will,  according  to  the  theory,  flow  into  the  a^ 
0lOf  phere,  thereby  leaving  the  moist  air  of  the  tube  to  toAiow 
the  law  of  evpansioo  observed  by  dry  air.    With  a  view  Us 
find  whether  thii^  be  the  case  or  notj  I  filled  a  bottle  with  rtiiir 
ni«g  water  of  the  temperature  of  59  degrees,  which,  wheat 
carefully  poured  out  again,  weighed  7794  grains.    The  hoitle^ 
having  a  dew  left  sticka^g  to  the  sides  of  it,  was  placed  ia 
water  at  the  temperature  of  126  degrees:  the  mouth,  wliicb 
rsDuuned  about  an  inch  above  the  sur&ce,  was  covered  whir 
■17  hand,  care  being  taken  to  remove  it  fieqiiently  for  an 
instaiit  to  f^rmit  the  vapour  and  expanding  air  to  escape*. 
After  keeping  it  in  this  situation  about  two  minutes,  1  secured 
the  mouth  in  the  manner  described  above,  and  inverted  it  im 
a  quantity  ot^  the  same  water,  where  it  was  reduced  to  59 
degrees;  in  consequence  of  which  it  took  up  lo22  grains  of 
water,  leaving  a  space  equivalent  to  6172  grains.     If  the  cxp 
periment  be  ik>w  inverted,  6172  parts  of  air  will  occupy  the 
space  of  7 794-  such  part<i  when  its  temperature  is  raised  fronn 
59  to  126  iiCgrees;  which  is  nearly  double  the  expansion  of 
dry  air  in  like  circumstances,  tor,  according  to  Mr.  Schmidt's 
experiments,  iOOO  parts  of  dry  air  of  69  degrees  will  become 
equal  to  1133,03  such  parb,  by  being  heated  to  V^S  degrees; 
therefore,  by  the  rule  of  proportion,  if  1000  parts  give  an  ex»* 
pansion  of  1 133,03  such  parts,  6172  parts  give  only  320 :  bat' 
the  difference  of  7794  and  6172  is  1622,  which  is  nearly  the 
double  of  820.     The  preceding  experiment,  and  others  which 
I  have  made  of  the  same  kind/  demonstrate  that  moist  air  ex* 
pands  more  than  dry  air  under  like  circumstances;  andithe 
£u*t  subverts  tJie  notion  of  uncombined  ebi$tic  vapour  mixing 
with  the  atmosphere.    The  accuracy  of  the  fact  may  be  dis* 
puted ;  the  doubt  however  is  removed  by  repeating  the  expe* 
riment :  but  so  long  as  my  statement  remains  uncontradicted^ 
the  consequences  of  it  to  the  theoty  in  question,  cannot  be 
controverted  by  argument :  for  if  elastic  vapour  mix  with  thel 
air.  It  does  more  than  merely  enter  the  pores  of  this  fluid;  for» 
according  to  my  experiment,  it  enlarges  these  pores  at.  low 
temperatures,  which  we  know  to  be  impossible,  unless  the 
^tttof  the  compound  arises  to  212  degrees*    Thpse  who  dm 
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Tmced  of  the  superior  expansion  of  moist  air,  will  readilf  Examination' 
sppljr  the  principle  to  certain  interesting  phenomena,  in  par-  Mr.  DaltoQ^i 

'*"  "orv  of 
gases. 


liciihr  to  the  origin  of  Tornadoes  in  hoi  countries,  and  the  \^^     "*" 


nriatiofi  of  the  barometer  in  temperate  ciuaates. 

Mr.  Barrow,  an  intelligent  travelier  in  South  Africa^  ob- 
VBrves,  that  the  atmospiicre  in  CaflTrana  is  sometimes  heated 
to  102  or  lO-t  degrees :  thi«  is  succeeded  by  local  thunder 
itonn,  attended  with  heav^  falU  ot  rain  and  hui!,  as  well  as 
vioJent  hurricanes.  1  do  not  pretend  to  assign  the  refrigerating 
cwise,  or  the  agent  that  produces  preeipiLatiun  in  this  case { 
I  only  have  to  observe,  that  the  portion  of  air  must  lose  much 
of  its  elasticity,  which  is  suddenly  cooled  to  70  or  72  de- 
pees,  and  at  tlie  same  time  parts  with  the  water  it  held  in 
solution.  This  partial  diminution  of  spring  will  destroy  the 
equilibrium  of  the  adjacent  parts  of  the  atmosphere,  and  may 
he  supposed  to  produce  the  tornadoes  of  the  tropical  regions. 
The  same  cause  probably  gives  rise  to  the  fluctuations  of  die 
ktfometer  in  nilder  climates;  for  though  the  changes  ol  tem- 
perature are  less  in  the  milder  than  in  the  hottest  parts  of  the 
^be^  tbe  agents  that  precipitate  the  water  of  the  atmosphere, 
appear  to  act  on  a  more  extensive  scale,  and  through  a  longer 
duration  in  the  (brmer  situations  than  tliey  do  in  the  latter. 
Wet  weather  is  neither  momentary  nor  local  in  Euro))c ;  pro* 
▼inces,  and  even  kingdoms  are  deiUged  with  rain  for  weeks 
together*  The  air,  which  disch«irges  Auch  an  abundance  of 
water,  will  lose  part  of  its  spring,  according  to  Mr.  $chnMd4 1 
tsperiments,  even  when  it  sufi'ers  no  change  of  temperature: 
■ow  it  is  evident  that  the  equilibrium  cannol  be  restored  in  an 
ifMtant;  because  the  diminished  elasticity  must  be  augmented 
m  this  case  by  currents  of  air  coming  from  remote  phtces.  The 
dbninution  of  spring  in  the  atmosphere  is  shewn  by  the  fall  of 
the  barometer;  and  the  subsequent  a^^cent  of  the  mercury  indi- 
cates tbe  arrival  of  tlte  restorative  currents.  According  to  this 
explanation,  the  barometer  will  rise  slowly  but  gradually  in 
the  centre  of  the  rainy  district,  while  the  motions  of  it  wih  be 
■nre  rapid  and  less  regular  towards  the  verge  of  the  sto''nu 
High  winds  will  also  prevail  m  wet  seasons,  which  will  blow 
towards  the  parts  where  the  elastic  force  of  the  air  is  lea^t  7 
that  is,  where  the  rains  are  mo<t  abundant.-^I  know  not  what 
dbim  to  originality  is  due  to  the  foregoing  hints  towards  the 
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theory  of  the  barometer ;  they  have,  however,  the  merit  of 
being  a  natural  consequence  of  an  established  fact ;  I  mean  the 
great  dilatation  of  air  saturated  with  moisture,  which  wnit 
undergo  a  proportionate  contnction  when  deprived  of  water* 
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Of  I  the  comparative  Culture  of  Turnips.    B^  il/r.  Willi  ak 

Watson*. 

Culture  ofTui-  JriAVING  been  long,  and  pretty  extensively  employed"  in 
**P**  Agriculture,  in  a  district  where  the  turnip  husbandry  is  much 

practised,  and  being  satisfied  that  when  the  soil  is  proper,  and 
the  management  judicious,  great  crops  of  that  invaluable  root 
are  the  most  profitable  means  of  obtaining  luxuriant  and  pro« 
ductive  crops  of  corn,  &c.  and  of  laying  a  solid  foundation 
for  future  abundance  in  the  increasing  quantity  of  manure,  I 
have  paid  particular  attention  to  the  different  modes  pnrsued 
in  its  cultivation.  It  is  with  great  pleasure,  therefore,  ^atin 
the  list  of  premiums  offered  by  the  Society,  instituted  at  Lon- 
don, for  the  Encouragement  of  Art,  &c. — a  Society  whole 
patriotic  and  laudable  exertions  deserve  the  most  warm  and 
grateful  thanks  of  every  real  friend  to  the  British  empire, — ^I 
observe  one  for  the  best  set  of  experiments  made  with  a  view 
of  ascertaining  the  most  advantageous  of  these  modes  ;  and^ 
having  made  a  comparative  trial  with  great  accuracy,  I  beg 
leave  to  request  that  you  will  do  me  the  honour  of  laying  Ihis 
paper,  which  contains  an  account  of  it,  before  the  Society* 
That  there  are  situations  in  this  kingdom  in  which  eight  acres 
of  land  miay  be  found  of  an  uuiform  quality,  I  do  not  doubt. 
I  must,  however,  remark,  that  I  never  found  that  number  of 
acres  contiguous  to  each  other,  or  properly  situated,  for  an 
accurate  comparative  experiment,  in  the  fallow  land  of  any 
farm  in  which  I  have  been  concerned,  %o  precisely  similar  in 
soil  and  condition,  as  to  induce  me  to  think  (hat  I  could  have 
Exhibited  the  result  of  so  extensive  an  experiment  as  Irrefra- 
gable evidence  of  the  superiority  of  any  particular  mode  of 
culture.  Besides  I  could  not  have  attended  eitlici  to  the  ndi- 
tittte  mixing  of  the  necessary  quantity  of  dung  for  eight  acres 
tf  ground,  so  as  to  have  rendered  it  of  an  uniform  quaiify, 
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to  the  weighing  of  all  the  turnips  npon  that  quantity  ofcultivtalan  of 
had,  without  which,   (when  I  adverted  to  the  diHerence  of  iwrneps^by  Mr. 
weight  occasioned  even  by  a  scarcely  perceptible  difference  in  ^21. 
the  diameters  of  similiar  solids)  I  could  not  have  totally  di- 
vested myself  of  some  doubts  as  to  the  accuracy  of  the  result. 

Fo  these  reasons,  I  could  not  satisfactorily  conduct  the  ex- 
periment on  so  large  a  scale  as  that  proposed  by  the  Society ; 
and  though  1  am  thereby  prevented  from  becoming  a  candidate 
for  the  Medal, — a  reward  by  which  I  should  have  considered 
■yself  highly  honoured, — yet  1  hope  this  Communication  will 
not  be  deeiaed  altogether  unimportant ;  and  that  it  will,  ia 
degree,  forward  the  views  of  so  distinguished  a  body. 
Every  part  of  the  ground  upon  which  this  experiment  wat 
U  had  been  managed  for  a  series  of  years,  in  exactly  the 
manner.     Alter  being  three  years  in  grass,  it  produced 
acro^  of  eats  in  1802;  in  the  autum  of  which  year  it  vKas 
onoe  plooghed.     In  May  and  June  following,  it  received  three 
furrows  in  the  common  way,  and  was  completely  pulverized 
and  cleaned;  after  which  it  was  divided  into   four  fiat  ridges^ 
about  eight  yards   broad,   each  ridge   containing^  precisely 
4710   square  feet      The* soil  is   a  dry,    light   sandy  bam, 
mixed  with  small  hard  stones,    incumbent  on  a  thick  sud- 
stratum  of  gravel ;  and  the  four  ridges  were  so  much  alike 
soil  and   condition,  that  I  think  I  may  assert,  that  tlie  most 
accoirate    chemical  operator    could    not    have   proved    the 
SBiallest  difforence   in  these  respects.     On  the  22d  of  June 
ksty  the  ridge.  No.  1,  was  manured  with  dung;  immediately 
after  which,  the  manure  was  regularly  spread  over  it,  and 
ploughed  in.  The  whole  ridge  tlien  received  a  single  working, 
with    a. light  short- tired   harrow ;    and  while  the  moisture  teas 
/re^,  the  turnip-seed  was  sown  with  a  machine,  in  rows,  upon 
a  flat  snr&ce  with  thirteen  inches  intervals.     About  the  same 
houo  the  ridge.  No.  2,  uas  prepared  and  formed  into  .^m.iU 
ridges,  or  drills,  upon  which  the  turni|)-seed  was  deposited  iit 
lows,  with  a  machine,  twenty-six  inches   from   each  other. 
The  dung  in  about  one  third  of  the  raiied  drills  on  this  ridge  wot 
partfy  t^  without  being  completely  covered  iu. 

Early  the  next  morning,  the  ridge.  No.  3,  was  also  formed 
into  small  ridges,  or  drills,  with  intervals  of  twenty-six  inches. 
On  the  tops  of  these  ridges,  a  proper  machine  quickly  depo- 
sited the  turnip-seed  in  single  rows, 'precisely  in  the  same 
mode  as  that  pursued  iu  No.  2.     On  this  ridge,  however.  No. 


l6  TtiaKBP«« 

GuUivation  of  i,  retry  atom  of  the  dung  was  carefally  covertA  with  the 
lu%^im     P^^"^^'    Immediately  after  No.  3  was  finished.  No.  4 
Watton*  duoged  and  sown  with  turnip->8eed,  in  the  usual  manne 

the  broad-cast  method. — Every  part  of  the  Ibar  ridget 
manured  with  dung  of  the  same  quality.   It  was  ooi  tkormigk^ 
jv>tten^  but  had  arri\^  at  a  more  advanced  stage  of  patribo- 
tjon  than  that  used  by  &nners  in  general ;  and,  in  order  thqfc 
its  quality  might  be  uniform,  it  was  carefully  taken  fimm  am 
part  of  the  fold-yard,  and  well  turned  over,  and  mixed  in  the 
field*.    An  equal  quantity  was  applied  to  each  ridge,  at  the 
rate  of  fifleen  two  horse  cart-loads  f  per  acre.  The  tnmipseed 
was  likewise  of  the  same  quality  and  kind,  and  was  loini  oa 
each  ridge  at  the  rate  of  about  one  pound  and  a  fadf  per  acre. 
The  succeeding  weatlicr  viras  remarkably  diy  and  nnfiupoonjile 
for  the  growth  of  the  turnips,  only  one  light  showv  bsfing 
fallen,  from  the  time  the  seed  was  committed  to  Che  gnmai, 
to  the  16lh  of  September  following. — NotwitUlatt&g  dub 
however,  the  whole  of  the  four  ridges  planted  esoaedngl^ 
well,  though  not  so  early  as  I  could  have  wished;  and  their 
progress  into  the  rough  leaf,  as  well  as  their  sppeanncefiff 
some  time  afterwards,  was  propitious.     From  the  extreme  se> 
verity  of  the  drought,  however,  and  the  natural  dryness  of  the 
land    many    of   the   plants    in  every   ridge     were    killed. 
No.    1   lost  the  greatest  quantity;  No.  2  the  next, 
cially  on  those  drills  where    the  dung  cnu   iwi  aH 
covered  in;    and  No.  4   scarcely   so  many    as  No.  5*^ 
Throughout  the  whole  crop,    vegetation  seemed  extreme 
ly  languid,  and  the  turnips  were  generally  of  a  smaD  siat  { 
file  largest  were  produced  on  Nos.  2  and  S,  in  ike  drUb 
intervals  qf  26  inches.      These  intervals  were  twice 
hoe.    In  these  rows  the  plants  were  left  about  eleven  indies 
asunder.    Numbers  1  and  4,  in  which  the  plants  were  eet  out 
at  about  twelve  inches  from  each  other,  were  thrice  hand* 
hoed  with  great  accuracy.    The  several  operations  of  pkmk^ 
ing,  sowing,  and  hoeing,  were  performed  in  the  laaie  kiad 
of  weather  on  each  ridge.    I  attended  the  whole  of  them  my- 
self and  can  safely  say  that  the  utmost  precision  and  impaitia* 

*  Dung  was  the  only  manure  applied* 

t  The  cart  was  ifve  feet  three  inches  long,  three  feet  three 
inches  broad,  and  one  foot  six  inches  high,  in  the  inside. 


Utr   wer«  ob«rwi.  ■    The  £»ur  rWl«  t»«e  «re&lly  *ur-  Culiivatian  rf 
J    1      -.1  -1    .  1  J         J         J      tnmept.bylfc 

iminaBd  Vila  proper  rails  to  prevent  daaiagc,  and  no  deprada-  wiuiMu  ^^t* 
liaaiofanykind  wera  committed  *,  On  the  first  of  this  month.  '°'^ 
aU  the  tumepi  which  were  -produced  on  Hick  ridges  weT« 
dnwn  npi  and  carelully  and  exactly  velghedr  after  their  lopt 
•ad  Up.  or  fibrous  root),  had  been  cut  olT.    The  produce  of 
tacl>  ridge  vai  ai  under : — 

No.  1,  drilled  on  a  flat  surface,     tlonet.  On.    Ibt. 

with  intervali  of  13  inchei  144    TO — 14  to  the  ttoue4 

Ko-  S.  drilled  oa  small  ridges. 

with  iDterrali  of  26  inclkei. 

Mid  mth  a  part  of  the  dung 

not  perfectly  coYcred  in  19S       5— ditto. 

No.  i,  drilled  on  udbII  ridgei, 
.  with  iaterVAlt  of  26  inchei, 

and  all  the  dui^  wdl  covered 

in 211      «— ditto.  ^ 

Now  *,  hnmi  cut       ...       168     12— ditto.  ^ 


Remarfu  on  At  i^ffe^c^t  Mada  ofCuJlure, 


ta  ihii  method  of  management  the  dung  is  aoplfeil  {n  ji 
IWnner  exactly  limilar  to  that  practised  in  jhe  proad-^Hdi 
luiijbandry;  and  experienced  agricullnristi  V'dt^lcpjijf^^.j^l^ 
•Ma  after  it  hai  beta  tharoiighli/  putrefied,  jt  cagnqt  bc_  fV'?{fK 
covtfed  by  the  earlh  in  the  mode  of  plougliing,,  purpal  Uiiaej^ 
llial  tj^ilpni  of  cultivation.  In  almoU  all  <:^^;(.  th».jt),3rrQ]^. 
Vc  uwd  to  produre  an  even  surface  allur  jlic^  jf^^  r!"V£^"'$^ 
and  immediately  bdure  the  seed  is  comu^itted  lo  ^i.'^af  oun^. 
By  lhi»  (q>eration  more  of  the  dung  is  left  u[i^  the  sjjJfcej 
and^hen  it  ii  considered  that  much  of  it  if^jjpii^c^  m'aloiiS 
or  balto>tten  stale,  it  will  readily  be  conceived,  iliat  a  siill 
greslcr  quantity  will  be  lefl  exposed  on  .(he  surfaie  of  the, 
ground ;  in  which  situation  it  can  conduce  but  little,  if  an^ 
lliingi  to  increase  its  fertility. 


Vol.  xvr— J«i-  laor.— No.  M. 


18  rvftKBrf. 

^M^brifr  ^^^  ^'^  °^®  of  nSaiMtgemeQt,  the pknCs' nafbe  kft 
wuiuunwat*'*^  more  regular  dUtafices  in  hoeing  than  in  the  bnMrif-Clfct 
ton.  oitchod ;  but  I  am  now  inclined  to  dispute  that  that  operfttisii 

can  be  peiformed  at  an  exp^nce  materially,  if  at  all,  leta  tkai» 
amoAg  those  obtained  in  the  latter  way.  The  phmti  •!# 
g^nera]ly  left  in  the  tows  at  about  twelve  inches  apart,  mk  dm! 
an  acre  will  produce  about  40,200  turneps,  whei  the  ciop  if  w 

full  one» 

1.- 

Nos.  II.  and  III. 

Some  practical  agricuiiurists,  as  well  as  cbemicar  philofO^ 
phers,  have  contended,  that  dang  should  be  thoroughfy  putre^. 
tied  before  it  be  applied  to  the  soiF;  and  others  maintain,  that 
it  is  more  benefidal  to*  iippSy  it  in  a  half-rotten  state.  Tnto 
this  dbpute,  I  am  not,  at  present,  inclined  to  entor.  Let  it 
ioffice  to  say,  that  a  great  majority,  probably  upwaarda  ot 
three-fourths  of  the  fiinners,  in  almost  aJI  the  extensive  tnrtfip 
districts  in  t&e  lingdom^  ^p'y  >^  ^ther  in  the-hitter  state**  or 
before  it  has  arriv^  at  a  much  more  forward  stage  of  fWrtre- 
ftction;  and  ii*  rotten  dung  (thoroughly  putrefied)  cannot  be* 
mhoify  coveted  in- this  common  mode  of  ploughing^  it  is  obirn 
ooa*  as  I  have  before  remarked,  that,  in  the  other  stale,  • 
alin  greater  part  mnst  be  reodeved  nearly  useless  by  exposnre' 
to  th^  aobtf  rayy*  &c.  In  the  management  now  unde^  conri* 
duition,  Itowever*  every  atom  of  it  may  be  buned,  if  the. 
i|&MdBtfil^  pkn^^lmren  are  atc^tive^  That  management  u 
wfiBoiWi :  As  toon  as  tfte  land  has  been  properly  palVemHF 
end  iHeened,  n  doeUe-nioiild  boards  plough,  drawn  by  twv 
IWiek*  IS  uied  to  raiie  small  ridges,  about  r2  or  f  4  hichet 
tSf^  whh  intervals  of  twenty-six  inches,  and  the  tops*  of 
-^beot  en  inch  or  two  broad.  AU  the  drills  should  be  equal  in 
fiieJ  'fhe  height  shoiAlinsonie  measure  be  regulated  by  the 
ifSioBtilf  and  slate  of  the  dung.  Inanediately  afler  the  an^all! 
rtd|idi  or  drills  are  fi^rmed,  a  man  with  a  cart,  drawn  by  one 
eir  twokarses,  lays  a  sufficient  quantity  of  dung  for  three  or 
^e  dHIb  (in  smsdl  heaps),  m  the  interval,  while  the  wlieels 
ertlie  cArt  run  in  the  adjoining  spaces*  In  this  manner  alF 
the  other  intervals  are  manured.  As  soon  as  the  dung  Ts 
enrefilPy  spr^ed  in  the  bottoms  of  the  intervals,  another  double- 
mi&M  teiM'libugh  (also  drawn  by  two  horses  moving  in  theu 
inteivabjt  ipGtaIhe  rid^  t^S  ^Mr  ^ops.    This  operatioa 


bjBJpUtely  co»en  the  »hoh  of  the  dong,  and  reverse!  tlie  Caki»aii'aft«g 
lO[M  snd  interval*.  A  rolter  about  ten  inches  diameter,  and  wm^  ITii^ 
fcOT  feet  in  length,  drawn  by  one  hor<e,  i»  now  moved  along  mn,  "* 

the  tidgct.  It  cover*  two  at  a  time,  leavibg  the  lops  gcne- 
nllf  about  ten  or  twelve  inches  broad,  in  ihe  middle  of  which 
ibe  tfjmep-«eed  ii  deponiled,  in  a  rut  made  hj  the  coulter  of 
tbe  towing  machine,  which  is  fastened  to  the  hinder  part  of 
t]ie  above  rollei  bj  a  cord  about  nine  feet  long ;  the  distance 
between  each  row  of  iilrnip-seed,  being  twenty-si*  inches; 
and  if  die  ploughing  and  spreading  have  been  properly  per- 
formed,  the  dung  will  be  nearly  beneath  the  rows.  Thus  the 
■gricalturiil  i>  not  subject  lo  tKe  waMe  uf  any  part  of  his  ma* 
sure,  and  reaps  the  superior  benefit  of  having  the  turnejv-seed 
regaUrly  sown,  in  a  rut  of  a  proper  depth,  penetrating  nearly 
to  the  dung  in  the  middle  of  the  small  ridges; — a  method 
which  seetni  belter  calculated  to  give  to  the  cultivator  of  the 
fieU  advantages  similar  to  the  r^pid  and  vi|(iroui  vegetation 
promoted  by  the  hol-tud  of  the  garden,  than  perhaps  any 
other  mode  of  culture.  The  irnportsnce  of  having  all  the 
dung  perfectly  covered,  is  evinced  by  the  result  of  theabove 
•xperimenl;  lor,  with  the  exception  of  a  small  part  of  It,  in  a 
few  drilU  on  No.  II.,  not  being  perftctly  covered  with  the 
•oi),  there  was  no  dilference  uhattver  between  the  manage* 
ment  of  that  ridge  and  the  mode  pursued  on  No.  III.  In  dry 
W«ather,  the  roller  is  moved  twice  along  each  ridge,  first  to 
compress  the  soil,  and  next  to  close  the  rut  made  by  the 
coulter  of  the  sowii^g  machine,  to  secure  the  tumep-wed  fVom 
depredation  and  drought:  but  if  the  soil  be  so  moist  as  to 
Kirk  lo  the  roller,  it  is  moved  only  once  aWg  each  drill ;  dod 
tome  able  husbandmen  are  of  opinion,  that  ihis  is  ihe  mo^t 
advantageous  mode  in  any  ilale ^ the  soil;  that  without  the 
MCOnd  rolling,  the  tumip-secd  will  vegetate  regi^larly;  and 
tkit,  while  young  and  tender,  the  plants  will  6e  beneticiaHy 
aheltereit  by  the  rut  of  the  sowing-machine  in  adverse  weather. 
Some  culiivaton  form  the  drills,  or  small  ridgcj,  with  a 
coaiinon  lingle  plough,  and  in  many  situations  tliey  are  made 
mote  straight  and  neat  than  with  the  double  plough.  With 
(be  latteTi  however,  they  may,  in  most  situationi,  be  snffi- 
cienti/  well  formed,  at  about  half  of  the  expence  incurred  by 
tising  the  single  plough,  which  doei  to/  cvmr  the  dung  brflef 
thma  tht  othtr. — The  skotfler,  nn  implement  with  three  or  Ih-e 
C  2 


Utiyfttioaof  boei  is  MMDeiines  used  to  cleto  the  intcrvab.    8oine« 

vSy!S?  w?l^  evep  pjccfer  using  Iwo  small  ploughs  of  the  conmoii  fci:^^ 

rw  four  or  five  inches  broad  at  the  bottom^  and  ftstened  tagdhor 

by  screws^  which  increase  or  diminish  their  diftance  finom  each. 

other,  acconHag  to  the  breadth  of  the  interTab*    This  in-' 

pkmeat  is  drawn  by  one  horse«  and,  by  being  aMMFcd  otc* 

alo^ig  each  interval,  cuts  a  proper  quantity  of  earth  fiooa  each 

sid^^of  the  row  of  plants ;  aixi  by  proceeding  in  tins  maMMr,i^ 

ridge  of  earth  is-laid  up  in  the  middle  of  each  inierval.    Thif 

motde  i>  the  best  in  situations  wlvere  the  drill*  are  not  ftakcAf 

stra^hL    Where  they  are  qnUe  straight^  an  implemenl  ia 

used^  which,  instead  of  moving  the  earth  fion  •ack  aUe  oC. 

one  drilL  cuts  it  off  the  inner  sides  of  two  drills;  and  indthev 

method  the  hoeing  of  the  intervals  may  be  perfiamed  nith 

equal  expedition.    A  few  weeks  aAcr  these  small  ridget  we* 

«  ftrmed  in  the  middle  of  the  interTab*  they  axe  gcnoally  iplil 

by  a  double  plough  drawn  by  one  horse,  theearthi  beiag  laUL 

close  against  the  turneps  on  each  side.    These  opentiima-aaft 

only  destroy  the  weeds  in  the  intervals,  hut  give  te  that  pait 

of  the  land  the  advantages  of  a  bare  ialbwing,  and,  be^iki 

bdag  gruUfy  chei^per,  ase  much  more  fertilisung  then  fand*' 

hoeing.     In  this  mode  of  cultivatien  the  turnips  sittein  a 

greater  size  thaa  under  the  broad-cast  method^  or  thai  with 

narsow  intervals;  and  though  the  plants  are  generally  left  al 

about  eleven  inches  apart  in  the  rows,  which  reduc^es  the 

number  on  an  acre,  when  the  crop  is  a  full  one,  to  about 

21,900,  the  result  of  the  above  experiment  wiU  not  be  sa^ 

prising,  when  it  is  considered,  that  fitun  the  propcctics  o^ 

similar  solids,  the  weights  of  well-formed  (spherical)  tumqM 

are  in  the  ratio  of  the  cubes  of  their  diameters,  and  oonse» 

quently  that  one  of  eight  inches  and  a  half  diameter  will  weigh 

nearly  as  mnch  as  three  of  six  inches  diameter  each.— Nearly 

all  the  farmers  in  this  district  use  their  utmost  endeavours  te 

obtain  turnips  of  a  larger  size,  which,  together  with  the  other 

important  advantages  derived  from  it,  has  long  induced  them 

to  prefer  drilling  on  small  ridges,  with  broad  intervals,  to  any 

other  mode  of  culture ;  and  within  the  la^t  twenty  yean,  tl 

has  become  the  almost  universal  practice,  in  the  counties  of 

Northumberland,  Roxburgh,  Berwick,  and  East  Lothian,— 

an  extensive  and  extremely  well  managed  district;  in  which, 

I  believe^  the  rents  of  land  are  considerably  higher  than  in  any 


Tvavcrs.  'H\ 

«diec  in  this  kingdonu  In  sey«m2»  the  drilk  luw  not  divvn  at  Cukivaiiao  tl 
jr^kt  angles  to  the  ridges  (I  mean  the  common  ridgea  of  the  ly^^^Sff 
feld),  but  in  a  diagonal  direction ;  it  having  been  founds  that  ton*  t 

the  aeed-furrow  in  the  sucoeediog  spring,  together  wHh  the 
cSbcts  of  common,  harrowing,  not  only  reduces  t&e  landlAan 
Mten  MirfiKre,  but  that  after  such  manageoient,  the  Cfopt  iof 
com  are  unifhmify  liixurieat  and  productive^  the  manured  paM 
being,  in  these  operations,  well  mixed  with  the  toil  at  iht  m^ 
tei\'als.  lam  satisfied,  from  m7  own  practice,  and  prettf 
accurate  observation  on  that  of  others,  that  with  ^otmtbrM^ 
Jeu  manure^  as  weighty  a  crop  of  turneps  may  be  obtained  by 
this  method  of  caltivatioo,  as  by  that  with  narrow  inlervalli^ 
or  IB  the  broad-cast  husbandry ;  and,  as  it  is  generally  difficult 
to  raise  as  much  dui^  as  will  manure  the  whpie  of  the  &Uow 
land,  at  the  rate  of'fiMf teen  to  cixleen  loads  an  acre,  this,  ss 
frvmoHftg  th$  gromik  of  more  extmuhidy  iuxuriani  tropi,.  mid 
increasing  the  quantity  of  manure  for  those  which  succeed,  i$  mtk 
invaluable  advanlage.  Besides,  in  uopropttious  seasons,  when, 
und^  the  broad-cast  and  narrow  drill  system,  a  judicious 
j^riculturist  would  not  cukivate  turnips  otn  land  lie  hai  not 
been  enabled  ihoroughltf  to  pnlveiize  and  clean,  he  mmii 
venture  to  raise  them  where  the  spaces  betureen  the  rows  ate 
auffictehtly  broad  for  the  admission  of  tlio  horse  and  tl^ 
plough,  under  an  idea  that  before  their  tops  covered  the  in- 
tervals, (which  they  generally  do  about  the  beginning  of  Oc» 
tober)  his  ground  could  be  brought  into  a  proper  state. — ^You 
will  no  doubt  temark,  that  the  crop  I  obteined  even  oq 
No.  III.,  was  but  scanty;  and  conceive,  however^  notwitb* 
ttahdingthatdrcumstance,  that  the  eoKperimcni:  satisfiictoii^ 
iliews  the  superiority  of  the  mode  of  maaageaMmt  pursued  oa 
that  ridge.-^y  the  same  mode,  I  obtained  a  eiop  on  tie 
Uted  surrounding  that  on  which  the  eiperimetot  was  umdm, 
which,  considering  the  extreoM  dryness  of  the  summer,  and 
fhat  it  was  sown  at  the  same  late  period  of  the  season  as  thai 
upon  the  ezperhnent  ground,  may  be  recboned  a  very  pMn 
doctive  one;  and,  as  the  soil  was  not  superior  in  qua^ty^  i| 
may  be  of  sooae  oonse^ence  to  endeavour  to  aoceaot  for  tfaia 
dilferepee*  The  -bmd  auiH^ed  out  for  the  experiment,  eon* 
taioed  some  conch  andfother  weeds,  whic|i  I  wiAed  lo  eradi* 
cate;  it  therofore  received  a  commoa  plougfaiag  on^f  m  ^m 
itf^frniom  to  ik$  sasd^lnf  oamMi/M  /^  M#  grpMuf,    TW 


Sg  TVKNIPt* 

« 

MttviilM  of  fonwuiding  hand  had  bun  for  a  asuch  longer  time  betwreeo  ttai 

y^i^S^,^    1^  ptovghing  and  the  «eed4aiiow«  and  contained  more  moii- 

Wm^L.      '■  taw ai the  ti»e of topring  thea  than  the  other;  and  thongll 

this,  in  a  hnmid  aeaaoo,  woaM  not  have  canted  a  natmal 

'difcreuoein  thaciofiei  yeC  in  a  ainuner  so  extremely  drj  at 

•the  kit*  it  wat  attanded  with  importaxit  advanttget.    T« 

Ihaae  I  maf  add  others;  fcr  dong  having  last  year  been  nm^ 

•oatty  plentifiily  it  was  maau^  with  aboat  immiy  loads  aa 

aoie^  and  with  dung  in  a  very  moia  state;  whereas,  that  ap* 

plied  to  the  hnd  on  which  tiie  experiment  was  made»  loti  a 

considenMe  porticm  of  iis  moisture  by  evaporation,  during 

the  time  of  mixing  wttt,  for  the  purpose  of  rendering  «9  parts 

of  it  equal  in  quality. — ^Perhaps  it  may  not  be  deemed  anhn* 

portant  to  state,  that  the  prevailing  opinion  is,  thai  Mfy  dhy 

.  stoMons  an  man  uftfaconik Us  ih€  tmndf^  raimd  cm  ikenmM 

H4gm  (driiiij  ikon  to  tho99  froduotd  an  Isad  spM  4  Jiti  saw 

fcC9. 

....... 

No.  IV. 

The  same  objections  which  have  been  uiged  against  die 

.asanner  of  applying  on  No.  I.  may  be  advanced  againsl  4be 

aMde  of  coltivatkm  pursued  on  this  ridge,  under  wbidi  the 

l^ants  cannot  be  left  with  such  precision  and  rqpilarily  as  ia 

the  drill  liusbattlryf 

pxp$nee  of  each  mode  qf  Culiure. 

The  management  pursued  on  Nos.  I.  and  IV.,  is  leu  ex* 

fmiwm  tip  to  ike  Hme  ike  pUmU  become JSiJorkpeinf,  thanlthat 

pursued  on  Nos.  II.  and  UI.    Thb  saving  of  expence,  how- 

.wver,  b  overbatanced  by  the  eheapneu  of  hoeing  under  the 

.  latter  mode^  and  by  the  advantages  derived  from  tfiat  opera- 

;tion  being  performed  before  the  plants  become  too  large.  The 

:  general  expenoe  of  hoeing  broad-cast  tumeps,  in  this  quarter, 

is  about  seven  to  ten  shillings  per  acre,  of  4840  square  yards. 

-Those  in  drills,  with  nanow  intervals,  will  cost  as  much  ;  and 

:  when  it  is  considered,  that  an  acre  of  these  contains  twice  as 

many  rows  as  the  same  quantity  of  ground  under  the  broad 

intervals,  and  that  these  intervals  are  quiddy  and  efficaciously 

.  hoed  with  the  horse  and  plough,  it  will  be  readily  conceived 

•  that  the  Utt^r  mode  is  the  least  expensive  tipon  ike  wkoic.    As 

the  tumeps  under  this  experiment  did  not  grow  uniformly. 


■niAiBgui 


■icKOMsns  vijisnEt. 


were   much   sooner  fit   for  hoeing  than  oAcri.  Culiivuion  S 
(hat  hoed  them  wbi  >oineti[nes  not  ewptered  "^.^P'-'T*" 


•n  accurate  acoouvt  •f  the  eKpeose  vflioetng  cKck 

So  Ktaj  is  the  operation  of  hand-hoeing  the  small  ridges  or 
rills  with  broad  intervals,  that  in  thia  quarter,  it  i«  nearly  all 
peribrcDed  hy  women,  boyt,  aed  girla.  If  we  depoided  on 
s  ibefArmeri  do  in  sometrther  dislricta,  we  couM  not 
ferfidlf  boe  much  more  than  one  thinl  of  our  turnip  ciopf. 
I  am.  Sir, 
Your  mo^t  obedient  Servant, 

W.   W*TION. 

'iJofA  MiddUtaom  "tof  ff'oola; 
ty  Btt/ord,  SorthumberUaid, 
A:».  I8fA.  1804. 


0»  Cvmp^^'^e  lilicrvmtltr  MeoMures.  In  a  Lttler  fri^m 
Ou  Rev.  Dr.  J.  A.  Hamilton,  Dtan  o/ Cio^r,  to  ih» 
Ra>.i.  BaiNKt.«v,  F.fLS.* 


DEAR  SIR, 


OUeTtalay,  Armaeh,Jaa.  10,  HOG. 


BEG  leave,  ihroiigh  jrou,  to  commiinkate  to  our  Academy  Three 
the  &IIowin^  paper,  on  comparative  oLservaliont  made  with  °' "J^ 
di&rent  kinda  of  microtneten ;  which,  I  hap%,  may  be  deemed  (he'  * 
OTOttby  their  notice.     It  was  suggested  to  me,  so  long  iincB  as  cfomt" 
in  the  year  1794,  that  a  comparative  view  of  the  result  of  the  Ilff,'',  g 
jneauiics,  made  under  umilai  circum  stances,  of  the  diameten  mxude. 
dflhe  heavenly  bodies,  willi  ibe  diflerenl  kinds  of  micrometers, 
Uiat  are  now  most  generally  used  by  aslronomera,  might  have 
pntiderable  uscj  as  well  in  confirming  the  delcrminalions  of 
Hie  value*  of  the  diameters,  at  given  by  former  observationif 
ia  deciding  on  the  mcrib  of  the  diScrenl  insliumcots,  ud 

*  liiih  Transactions^  vol.  X. 


mnhodi 
uuring 


^  .       eir   COMPAItATlTl      0 

>Lwfag»  fit  mie  Tifew,  « tort  of  haiinony  of  miaomdben^ 

My  own  opinion,  oA  this  snbjoct,  entirdjr  coiacidiQg  wiUi  iU 

of  .iko.lemed  friend/ who  made  this  proponAl,  1  efet  wkmt 

inaUpg  Gomperiktive  obiemttions  of  the  measorei  of  tke  sbiA 

diameters,  as  taken  with  the  old  wire  micrometer,  made  in  tki 

beU  floa^xier,  by  Mr.  Dolktid  a  Irith  his  divide  objiecC  glut 

gitcromoter ,  and  with  a  len^nch  reflecting  sextant,  executed* 

in. a  very  capital  style  indeed/by  Mettrs, Troughtoa. 

Urcount  of     ^^>^«^  pr<><^  ^  the  detail  of  the  observations,  it  may  te 

!  wire  mi-     prppoff  to  premise  a ;  s]|ort  account  of  the  oataTo  and  ad^aslp 

Apeier.         meuts  of.  the  several  instruments,  that  were  the  subjects  of 

this  experiment.    The  wire  micrometer,  as  its  name  denotes» 

measures  infervalv,  by  the  separation  of  two  moveable  wires ; 

these  wires  ihould  perfectly  coincide,  when  the  inde^  of  tip 

scale  marks  0  or  zero  :  and  th6  quantity  of  Aei  ^paiatkiki  cf 

the  wires^  made  by  the  turning  of  the  screw  wh1c&  dR^  it, 

is  denoted  by  revolutions,  and  parts  of  rd^olotions,  of  the 

index^  over  a  grraduated  circle,  attached  to  the  micrometer- 

•crew ;  which*  in  this  instrument,  consists  of  fifty  saMivk 

sions.    There  are  several  ways  of  ascertaining  the  values  of 

these  revolutions  and  sub-divisions,  in  arcs  of  a  great  circle  in 

the  heavens. .  The  method  which  I  ado'^ted  Wai  this :  Cftfc 

microscope  bein|^  fitted  to  an  achronitf  ti(:  rehsscbpe«  oh  aVi  equfr> 

torlal  stand,  I  garefully  separated  the  Wirei  by  AVleen  exact 

revolutions ;  and  then  turning  round  the  whole  system,  till  a 

fixtd  wire,  at  rigbt  angles  to  the  measuring  wires,  was  in  a 

I  scale  deter-  plane  parallel  to  the  equator,  I  measured,   by  the  sydereil 

^^'  cloc]^  the  time  the  sun's  limb,  and  various  fixed  stars  tooj^  |^ 

rhn  along  the  fixed  wire,  from  centre  to  centre  of  the  meai 

suring  wires.    This  trial  was  very  frequently  and  repeatedly 

made ;  and  the  stars  and  sun's  limb,  being  all  reduced  to  the 

equator,  the  general  result  gave  121",!^  for  the  equatorial  ha* 

tcrval  of  the  fifteen  revolutions.    This  interval,  reduced  to 

space^  made  each  revolution  of  the  figured  head  =  to  S'  and 

1*'  of  measure ;  and,  of  course,  each  of  the  fidy  sub^Iivisioiu 

:=  to  2f',43  nearly  of  an  arch  of  the  equator.     In  nuJ^ing  the 

subsequent  measures  of  the  sun'^^  diameter,  or  that  of  any 

other  celestial  arc,  the  measure  was  always  finish^,  by  mov^ 

ing  the  wire  in  the  direction  in  which  the  fifleen  revolutions 

were  originally  made,    Tlie  advantage  of  thi^  micrometer  it 


MieROMSTBE    MBAtVRES.  f^ 

'prfndpally  thh  c  (hat«  in  Ac^ustitig  (he  telescope,  ftnd  the  vM'  la  scale  deter« 
tert>thejte^  w1*e8,  lo  diitiiict  visiba,  no  aheratton  is  twde,  hy  «UAcd. 
the  diflef^nce  oi  tk^  confonnation  of  the  itye,  or  of  focal  AH- 
ttaMce,  tkat  stiTtd  that  of  the  observe^  in  tiie  valoe  Of  the  a^ 
to'  be  m*a.<)t'red.  The  princifml  defects  of  It  are :  the  diffi- 
coTty  of  jtrdgrng  accnratelyof  bisectfont,  or  contacts  of  the 
fine  tvtr^,  by  the  Unibs  to  be  measured  $  itod  the  impotiibiH  y 
of  observing  any  diameter,  except  the  one  perpendicular  to 
the  equator. 

Tbe'object-glass  micrcmeter  is  an  instrument^  now  so  fami*  poUand't  oV 
Kar  to  ei^ery  person  conversant  in  the  use  of  astronomital  in^^QMuiiw 
strumeQtCy  that  k  is  6n1y  tieqeisary  to  tay,  that  mine  "Ms 
made,  and  adaptkl  to  a  triple  objact-gkss  achromatic  tele« 
scope,  of  42  inches  fbcst  distance,  by  Mr.  Dolland,  and  its 
scale  very  carefully  verified  by,  himself ;  and  that  the  scale  is, 
as  usual,  divided  iiito  inches,  lOths,  {?0ths|  and  verhier  divi* 
sions  :  that^  wheh'it  is  applied,  it  lengthens,  the  focal  ditaoce 
of  the  tele^b  j>^  a^ut  6  inches :  tk«a  ■udctog  it  4A  inches,  or 
4  feet  focal  distanlb. 

The  advantages  ol  thir  species  of  micrometer  aqrc:  the  m  advaataf es, 
targe  scale,  the  fine  images  formed,  and  the  ^cility  of  measur- 
ing diameters  in  every  possible  direction.  Its  imperfections 
are  :  that,  to  different  eyes,  and  under  difierent  circumstances 
of  the  same  eye,  the  length  of  the  iboal  distance,  that  suils 
distinct  vision,  win  vary ;  and,  t>f  coor^,*  th^  quantity  of  the 
measureSj  given  by  the  scale,,  are. liable  to  a  smaU  variatiofp* 
The  goodness  of  the  telescope  is,  also,  in  some  degree^  in* 
paired,  by  the  application  of  Uiis  contrivance  of  a  divided 
object-glass. 

It  should  be  noted,  that  the  wire  and  object-glass  microme* 
ters,  were  both  adapted,  in  their  turBS»  to  the  same  achromatic 
telescope-;  find  the  comparative  observations  made  as  nearlo 
each  other,  in  poiiit  of  time,  as  possible, 

Tlie  diameters  of  the  smi, measured  by  the  ten-inch  sextant.  Ten-inch  scx^ 
were  taken  with  a  small  achromatic  telescope,  magnifyii^  tint  of  Trough, 
about  twelve  times,  and  were  observed  on  the  limb,  and  on  the  ^^^ 
arch  of  e3fces%  several  times  alternately  $  the  measures  being 
always  finished  in' the  same  direction  of  Che  micrometer-screw: 
and  the  quarter  of  the  double  measure  was  ufted  as  the  semi- 
diameter,  with  the  addition  of  S^;  which  is  the  known  dimi- 
fiut^m  of  the  image  of  the  s^n*s  semi^iameter,  after  the  reflec* 


^  OW    Cl»MJPARATIVS 

iioDS  ^  refcactions  it  undergoes  in  the  prooeis.  Ai  tte 
Ikree  kiodU  of  microaieterB,  jast  described,  are  so  compietelf 
difierent  from  each  other,  in  their  ooostmctioip^  a^iusteenC 
Imd  mode  of  tnensoration,  I  consider  (bean  as  tdllj  sufficioKit  ip 
make  ap  expjeriment  on  the  probable  coinsistencxof  the  retolb 
which  noay  be  .obtained  from  different  good  micrometers ;  wijl 
•hidl  now  proceed  to  jgive  a  detail  of  the  actjial  obscnrmtiayit. 


4>f  U>e  tua't 
^iainecitri 


r      Aaguit  26,  D.  O.  G.  Micr.  ">  ly.  53",8S5  7    , «  , «»  «« 

WveMicr.  .  .il5'.a4",Q3  J   »*•»«'.«* 


mmmi^mm 


Sept.  J,  D.  0.  G.  Micr.  .  .  ^  15'.  56^01  ^ 

'     Wire  Micr J 15'.  55^9    I 

Asetoften,  allagredngf  f   -^,  ^.^- 

OB  ibe  seiutant,  «n  the  /  >id.Od^. 

Iimb»  and  ardi  of  ex-  V  \ 

c^  ., .Jiy,5iJ^o  y 


mF 


Sept.  II,  I.T.S.V. 


Sept.  17,  R.  IVs. 

Dr.  of  ©.  15.  43.  W.  Micr.  \  15'.  58",3   7  ,.,*«,  o 

Sextant^ J  15'.  59",!    j  *^  *^'*'' 


•^ 


Sept.  27, 

IX  O.  G.  Micr. 1  16'.  I^S5) 

Wire  Micr >16'.  1^,95  Mtf.    l'',7* 

Sextant  +  3",    ...•-..  J  16'.  l'',70j 


• 


Mf€EOIIITtft  MSA  SUES  t.  fgf 

Oct  *,  1794^  S.  Dr.  0.  to^pWi^iMMnnwyn,  ofAe  ^^ 

RO.  O.  Ifkr.  .  •  .  .  .  .•%  10^.   3 W-t  dimetor. 

■PFtant  O  3, )  10%   3''/>  ) 


wire  microqieter  meaturefl*  taken  from  this  time  till 
|he  nest  vernal  egninoK,  are  omitted;  inasmuch,  as  beinf 
Iribfcii  DMurly  in  a  vertical  dicle,  the  excess  of  the  effect  of 
idiaciiott  on  the  ton's  L.  L.,  leqnired  a  correction  from  the 
tdJes  pf  refraction ;  which  is  liable  to  some  degree  of  un- 
cvteintf  at  lew  altitudes.  The^  were  found,  however,  ta 
ifree  very  near^. 


DoCr  14.    jfy  a  set  of  measures  of  the  smi's  diameten>  on 

the  limb  and  arch  of  excess,  taken,  with  greal 
care»  parallel  to  the  horizon,  images  ei^trcnneljr 
distinct,  and  no  discernible  spring  whatever  in 
the  index. 


Q's  S,Dr.  +  S".*:)  ir.lS^O  > 
Dec  15,  V  > 

P.O.G.Micr. 3  16%  17'\SS3 


fMddimtten  of  0,  «f  ffriM 
Id  tbe  Nautical  Alwiaagfci 

Dee.  29, 

D.aO.BCcr lltf'IS"^   \.,  .^,^ 

fntant  +  S^  ......  .J  Id'  18^,0  j  * '  *^'^' 


Feb.  \€,  1795. 

D.  O.G.  Macr f  •)  l^"*  t3^45) 

.    ^  of  good  observations  V  >  16^.  13V< 

with  sextant^ J  16".  Wfl  ) 


Oy   COMIAAATiVt 


.% 


OlMrriaioni        1T95. 

SLSsJ^*    Ifartf  3Wh  and  Slst.    Dkjr  very  favourable;  vifioat  teli 
^^  of  ^easufes  «al»  with  divide*  tlbj^^^ffu^ 

40x1  wii^  microoflfeters.  Th^  extremes  of  \hm 
divided  ob^(-g)a|s  micrometer  meaaisetjMVief 
exceeding  V.  Those  of  the  wire  microme* 
terO. 

$•     Pr.Q. 

p.  6.  G.  MicT 1 16'.    8",4d  1  ■ 

*  WiieMicr.  .  ,  . 116\    r^  J 


*w^ 


June  8th.    The  Uh^  difiereiit  micrometen  were  appfod  to 

the   42-inch    iLchromatic   telescope^  and  thfr 
'  scales  verified. 


S«midUiiieten  of  0, 
SitbiNMtfcal 


D.  0.  G.'Micr. %  l5'.A$"fi5  \  .^  ,^„  , 

WreMicr $  15'.  4«^«:J  **^'  **  '^ 


June  9, 

D.O.  G.  Micr.  .•  .  .  .'.1 14'.  46^95  7  ,\,  ,.^^ 

Troughton's  sextant  +  S",  J  US',  W\0  j  "  '*'  /*' 


June  W, 

D. O. G.  lilicr. ..7  ly.  i5",9   7  ,.,  .^^  . 

.......  .i  ly.  46V  j*^-*^  •♦; 


WiieMier. 


■      lU    > 


June  19.    The  measures,   with    the   di£Rsrent  microm€tei«» 

were  taken  trith  the  greatest  care  ;  and  a  mean 
of  internal  and  external  contacts^  ^  4m  s#iiV 
limb  to  (kef  micrctneUr  wires,  was  used  u  dm 
ttieasure  of  the  sun^s  6iA  by  tke  wire  ttdero^ 
meti6r« 

*  This  cortation  of  the  mt^  semldiameter  is  the  effect  of  thi 
difference  of  n^firaction  of  the  L.  L.  of  the  sun  from  the  upper. 


'*^^  Otwcnritlotti 

S«>.      ^^    Metn  apoceaUanl-   SemtdiuMten  of  0*'of  the  tun't 
•    Ur.  Q;,  4i4gMltr«ftfieiiii^    <|  given  ia  Naiu  Aim.  /^^^^^^ 

•WireMicr.   ^15'.47"^05l  »^-^'^«  j^  15.  47,0. 

The  sextant,  on  June  25th,  shewed,  from  a  carerul  set  of 
acamro^ the apogeal sainidittni^tog of diewtnj  ki^Mt'*-        '  rx^t^    •     • 

On  attending  to  the  difference  of  the  sun's  apogeal  semi-  of  ^ii^  ggn*^ 
diameters,  at  dievtn  by  the  divided  obiect-glas^  micrometer;  ftpog«mldi»- 
•ad  the  wixe  micrometer,  i  ked  lecoMfse  to  some  fensMr  as- 
ti^nocbical  records  oa  thit  subject.  Bjr  referring  to  De  k 
Lende^f  Aatrooomy,  article  159T,  I  find,  (hat,  in  the  ydtf 
1738,  De  la  CaiUe  observed  the  a}>ogeal  aemidiatheCer  to 
he  15'.  47''.2;  and  that  ]>e  k  Laade,  m  1760,  inade  k  W. 
45"25. 

These  two  measures  happen  to  correspond  so  exactly  witk 
mine,  as  made  with  the  different  micrometers,  that  it  Bi|y 
be  a  aaitter  oT  tdiae'toiM^Qenc^,  to  inquire,  what  \^ 
of  micromeCesr  thi^  aaeil  to-  ^oce  their  respective  semi* 
diameters.  ■     .t>'  '' 

It  it  anaeeettairy  ti^  extend  these  observaCioat  any  farthdr^ 
I  shall,  tfaefefai%  only  add  to  thftr|)i^^  thaft  it  wiH  appeal,  b^ 
comparing  the  divided  ehject-gkiss  rolcremeteifV  aieksores  of 
the  sun's  diafloetera,  of  Deoembert  IJI,  1794,  and  of  'Juneltf^ 
171^5,  that  the  difference  of  the  pef%eal  and  apogeal  diameteri 
of  the  sun  was  found  lo  be  05",  14.  De  k  Lande  ibujnd  thit' 
difeieiioe  6A!'^.  but  he  calls  k,  ho  round  numbers,  65''.  ^  .  *  v^ 

Note.  Where  no  notice  is  taken  of  the  time  of  ob<«rva* 
tions,  it  is  to  be  uadersldod  they  were  taken  very  near  to  no6n» 
and  as  soon  after  each  other,  as  mtccometers  oould  be  changed. 

The  erigiaab  of  these  observaliens,  and-sevefal  others,  are 

*  TMs  measure  comes  nearer  to  the  calculated  apogeal  semi*, 
diameter  of  the  sun  than  Ih^  fbrmier;  but  as,  at  the  making 
of  these  obscrvations»  the  state  of  the  air  caused  the  sun's  limb  to 
undulate,  perhaps  the  divided  object*  glass  mrcrometer,  having 
a  much  greacer  magnifying  power,  triao  was  used  with  the  wire 
micrometer,  its  observations  may  have  been  rendered  more  tm- 
eertain. 
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to  be  seen  in  the  registry  ofobsenrations  keptat  tlie  ObeerT»«- 
iory,  AnoBfld,  for  the  year  $  1794  and  179S. 

I  have  the  boooiir  tb  b^ 
Dear  Sir, 
Your  fiuthfiil  and  obedient  8eftant« 

JAMES  A.  HAMILTON. 


herooHtms  an  ihe  Metallic  CampotUienfir  the  Speoidaqfr^lteh 
ing  TeUncopes,  and  the  wumnet  ^catting  tktm :  aba,  m  Mm 
tkod  (^commtaiicaUng  to  ihem  any  parUcmlar  CmMtU  f^^ 
with  m  Attempt  to  m^n  on  ecUni^  Principtot^  Mgrmmit 
ofoaek  Proem:  and  occa$iQnai  Remarks  am  ika  Cantimctiak 
ifTekeeopu.    B^Mei?«p.  JiiMif  Littli*  '    ^ 


fictfleiiceor   X  HERE  are  bit  few  tkii^  prikliiced  bjr  Ae  imUad  elb^ 
^^eR^iectiiia  of  merhanlcal artifice  and intdlectual laboiif^  wASA  h|v don» 
^^^^*^      more  honour  to  the  ingeonitf  and  invention  of  man,  ttmm  Iha 
reflecting  telescope;  which  has  many  advantages  over  any  of 
the  dioptrical  kind,  notwithstanding  their  improvement  by 
acromatic  gbsses.    It  will  bear  a  greater  aperture,  and  amy 
^  be  made  tomagniQr  more,  (at  beiiy  more  distinct,)  in  propor* 
^on  to  its  length,  than  the  others,  as  they  are  at  present  made; 
and  its  dimensions  and  powers  are  aniimited.    What  its  exoet 
JjJ^J^Jy**  lence  is,  especially  the  Newtonian  construction  rfit,  hat  been 
proved  by  Dr.  Herschell,  to  his  own  honour,  and  that  ct  the 
age,  and  country,  and  patronage,  which  encouraged  his  h* 
hours.    Accordingly,  the  persons,  eminent  for  science  and 
mechanical  ingenuity,  appear  to  have  felt  a  peculiar  and  dishn 
terested  pleasure,  in  contributing  to  its  improvement :  and  the 
late  discovery  of  a  metallic  composition  for  the  mirrors  of  it, 
which  will  bear  as  high  a  polish  as  glass,  reflect  as  much  light 
as  glass  transmits,  and  endure  almost  equally  vtrell,  without  con- 
tracting tambb,  is  a  further  encouragement  to  prosecute  itt 
improvement  to  perfection. 

*  Irish  Transactions,  Vol.  X. 
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*  AlAoDg  Othen,  1  had  (bnnerly,  from  adminlion  ftf  1(1  COi>-  InirodactiMt 
trivancc.  beHowed  some  attention  on  the  mechanism  ofthit  ^"P^*'*'''*''' 
ittttntiiieiil:  and.  at  it  would  have  spared 
«f  tin*  find  (rials,  if  any  olher  person  had  previoutly  suggested 
tbc  UmIi,  which  1  am  lo  relate ;  I  imagine  they  will  btt 
to  nUiers,  in  diiecttiig  or  assiling  the  couise  of  their  U- 
in  tbe  same  ptiriuit.     I  had  aUa  taken  some  pains,  to 
mdcntand  the  tnerits  of  the  different  constructions  of  thtt  te- 
lescope: but,  ai  this  inquiry  ended  in  a  conviction,  that  the 
NewtaHiiaD  loTm  of  it  it  the  most  perfect  that  can  be  hoped 
br;  (it  being  the  nature  of  its  great  author  lo  persevere  in  hts 
resewches,  till  he  hod  arrived  at  a  complete  solution  of  hi* 
doubts,  and  comfvehepsion  of  llie  subject ;)  so  I  have  only  to 
._^  — _  vrluit  resulted  from  my  experience  in  the  mechanical  &-  "'■--*, 

■bricatKMi  of  il,  as  lo  the  method  of  casting  llie  mirrors,  and  ; 

cwnRianicatijig  to  them  the  proper  Figure. 

I  had  heard  of  the  improvements  of  the  Rev.  Mr.  On  i!ie  oaiure  ' 
Mwvdi,  in  the  conipotitioo  of  the  specula  for  telcscopcf,  I  *>' "leMcuL  1. 
bad  AiaAe  many  experimeBls  myself  with  that  view;  which 
had  rae  to  give  full  credit  to  his  report  of  the  superior  exceU 
of  thai  composition  which  he  recommends:  because  I 
IimI  fa<aai,  that  llie  qualities  of  liaiilness,  whiteness,  and  india- 
pwitiau  to  contnict  tarnish,  necessary  lo  a  spccutiuni  could 
by  KG y  admixture  that  I  could  hit  upon,  be  produced,  (!»• 
leai  (beneial  were  so  highly  saturated  with  tin,  as  to  be  ex- 
■\y  brittle  ;  and  because  1  found  that  this  brittieness. 
.  some  respects,  was  necessary  to  ren- 
der il  susceptible  of  the  highest  polish ;  for  no  metal  yet 
InoWn.  except  steel,  (which,  from  its  diipoiition  to  rust,  is  un- 
fit for  ihii  purpose,]  will  take  as  high  a  polish  as  glass  will,  un- 
■  be  oore  brittle  than  glass.  And  indeed  tins  property  i» 
all  substances  which  we  i:now,  that  are  capable  of 
Mchpoliih:  they  must  be  very  hard,  and,  assiich,  brittle;  for 
the  poKihiflg  powder  employed  would  stick  and  bedilself  in 
ly  toft  metal,  instead  of  cutting  and  poli.ihing  it. 
From  the  resullofmy  trials,  I  contented  myself  with  the  Si 
led  hcrealli 


nmspnsitio: 


being  in  every  respect  sitf-  "'.'ofii  bm  ui« 

cndeJ. 
«nd  exemption  ^loni  lamish  :  for.  as  lo  liie  addition  of  silver.  1 
found  that,  when  used  even  in  a  very  small  quantity,  it  badiui,^ 
ntraordiiurypropeilyofrendering  the  melaisffsoll,  that  I  wai 


deMffeJ  fron  employing  it :  and  uriieu  it  ibailfa  found  (fcati  - 
.    without  this  efiect^  it  makoft  the  metal  kss  porolu  tfhanolhef^ 
witeil  nigllt  be,  or  less  frail  and  brittle  I  aai  oeftain  tkal  iC 
■Mf,  in  ev^ry  odier  respect^  be  dispensed  with.    1  Had  no  op» 
p«irtunitj  to  try  it,  in  the  precise  quantity  Mr.  Edwards  reoooH 
ikends,  (thougk  I  did  so  before,  tn  very  nearly  that  proportioi^) 
tfnoe  I  first  saw  his  memoir  on  that  subject*    Sir  Isaac  N«w« 
ton  made  trial  of  a  very  small  portion  of  it,  and  found  ihe  wmm 
effects  from  it  as  I  experienced :  but  it  is  possible,  fliat^  if  II 
were  added  in  the  just  proportion  diaoovered  1^  Mr;  Edwavdi^ 
it  would  be  an  improvement,  aftd  awful  ingredient>  iatlieceaH 
fKMition*. 
I  must  observe  here^  that  a  metal;  not  fiab)e  to  contract  tar* 
liable  to  umish  ^'^  ''^^'B'  ^  ^^'  ^  otherwise  susceptible  of  it  aocidental^;  ' 
from  imperfect  when  there  happen  to  be  minate  holes  in  its  sar&ue^eaaiad  hf^ 
^^^     «    (he  air»  or  sand,  &c.  ih  casting  it.    Sach  cavitiei  wiH  1w  AIM 
with  the  dust;  or  rurty  solution  of  the  bfast.  In  ^griadiiiir  | 
which  wiH,in  time^  become  a  sort  of  vitrioU  iind'act'OB  m 
contiguous  parts  of  the  specuhimy  producing  a  cankar  in  H^ 
^sdiidi  will  spread,  in  form  of  a  doikl  of  tatnlsh,  'around  drii 
cavity,    in  such  a  case,  to  prevent  this,  I  would  advise^  to  lajf 
tiie  mirror,  as  soon  as  polished,  in  warm  water,  aadj  after 
drying,  while  it  remams  heated,  to  rub  it  over  with  spiiit-var* 
nith »  ht)m  which  it  may  be  cleansed,  hy  a  piece  of  fine  fliaeii 
dipped  in  spirit  of  wine.    The  varnish  will  remain  in  thecavlr 
ties  I  and,  by  defending  the  imparities  in  ikem  from  the  action 
of  die  air,  will  probably  preserve  them  from  becoming  cetroitf 
to  the  metaL 
The  ComDosI-     ^''^^  numerous  experiments,  of  the  qualities  of  ditfeient  worn* 
ion,  copper,     positions,  fnade  by  several  persons,  it  appears,  that  no  eonU- 
tnss,  tm,  sU-  mtJons,  of  any  other  metals  or  semi-metab,  are  fit  for  apeculii 

seaic. 

*  JEIaviiig  read  somewhece,  that  einc  and  gold  ina4e  die  bast 
speculum*meta]^  I  tried  it ;  and  found,  that  the  ainc  was  sublime^ 
irom  the  gold  in  fusion,  and  ^rose  to  she  top  in  the  cruclWe, 
forming  a  white,  hard,  spongy  mass.  Tlie  metal,  called  tutanag^ 
hfit  for  specula,  when  melted  with  tin ;  but  I  am  certain,  that  what 
Iprocued,  under  the  name  oftulanag,  was  a  mixture  ofbiasa- 
and  copper,  &c. ;  for  the  zinc.  In  the  brass,  Tose  fimn  it,  durlngthc 
fmon,  in  White  flowers. 


iFLicTinc   «eL£s< 


nrrpl  lho;e  of  copper,  bms,  tin,  lilper.  uid  tmejiic.     I  triotl 

DO  semi-mctal,  except  the  latter,  which  whitens  copper,  and 

«rit«»  iulimalely  with  it:  hecauxe  it  is  !.txted.  In  the  treatise  of 

(  ibe  jtn  of  Juaying,  by  the  obseivant  and  accurate  Cromer, 

ikal  an  the  *enii-inctaU  rise  in  fluuers,  ducing  the   faiian: 

which  would  ceitainiy  make  the  ni4:tal  poms.     On  thia  ic- 

<«<H1(,  I  would  have  rejected  the  brasi,  because  of  the  zinc 

(ontiined  in  ii )  bul  that  it  leeined  to  render  the  composition 

irhiicf ,  anil  leti  apl  to  tainiih,  thjn  it  would  be  without  it.     It 

will  have  tilllc  tendency  to  rise  in  Bowers,  if  the  speculum-me- 

Jai  be  liued,  with  the  lowest  heat  cec|ui<ite,  and  if  the  brass  be 

'  Iho  but  kind ;  beraate,  in  this,  the  zinc  is  more  perfectly 

lited  with  the  copper,  and  both  are  purer.     I  used,  for  this 

irpcMe,  Ihe  bran  of  pin-wire:  and,  because  the  quantity  of' ^j^^j^^^ 

jl  wsuonty  theonedghth  partof  the  copper  employed,  which, 

1  iawgjned,  would  receive  too  fierce  a  heat,  if  put  alone  into  f 

the  iDetted  copper  ;  1  first  added  to  the  brass,  in  iusion,  about 

I  ~  an  e<]ual   quantity  of  the  tin,  and  put  the  mass  cotd  into  the  ' 

I  .Btellad  copper :  supplying  afterwards  the  lemainder  of  the  tin, 

'  And  then  the  arsenic  ;  the  whole  being  generally  in  the  fbHoiV' 

'  htg  proportion :    viz.  32  parts  best  bar  copper,  previomly 

^oxed  with  the  black  flu«,  of  two  parts  tarlDr.  and  one  of  nitre,  nop^d."* 

4-  fMtti  brass,  16^  parts  tin,  and  1|  arsenic.     I  suppose,  with 

Mkerit  th&t,  ifthemetalbegiuiulated,  by  pouring  it,  when  tint 

^mIiwI,  into  water,  and  then  fused  a  second  lime,  it  will  be  leia 

fomat  than  at  finL 

In  this  process,  whatever  mclils  arc  used,  and  in  what  pfd-  How  lo  deter* 
porlioni  soever,  the  chief  obji^ct  is,  to  hit  on  the  exact  pointof  """^  """j^ 
aalaration  of  the  copper,  &c.  by  ihe  >iii.     Fur,  if  the  latter  be  uq  md  coppar* 
.added  in  loo  great  quantity,  the  metal  will  be  diill-cobured 
aiHln*rtt  if  too  little,  it  will  not  attain  the  most  perfect  white- 
BCMt  and  will  certainly  tarnish.  Ii  is  luo  late  to  discover  the  ia^  ' 

ferfeclions  of  Ihe  metal,  after  ihe  mirroTA  arc  ca^t  and  polished  t 
and  iM»  tokens  giienof  Ihcm  (I hat  1  kno*}  are  sufficiently  free 
ftoa  •■ibiguily.  But  1  observed  the  ibi  I  owing,  which  proved, 
ki  my  Utab,  at  first  view,  indubitable  marks  of  the  degre«  of 
^  aabiration  ;  and  I  think  it  fit  lo  describe  them  patticularl)r,  st 
rttty  hav*  not,  to  tny  knowledge,  been  noticed  by  others. 
'  When  the  metal  ivas  melted,  and  before  I  poured  it  into  the 
fash.  I  always  look  about  the  quamilyof  an  ounceof  it,  wiiha 
Vol..  XVL— J*x.  1807.— No.  65.  0 


U 


S4  KIFLKCTIVG  TBLBSCOfB. 

small  ladle,  out  of  Ihe  craciUe,  and  poured  it  on  a  cold  Sagf 
•mad  obmrved  the  following  appearances : 
From  a  cast  First.     If  the  metal  assumed^  in  cooling*  a  lively  blue,  ot 

Spccunen.        p«rple  colour,  commonly  intermixed  with  clouds,  or  shades  of 
green  or  yellow;  and  ili\  when  broken,  the  face  of  the  fracture 
exhibited  a  silvery  whiteness,  as  bright  and  glistening  as  quick- 
•ihrer,  without  any  appearance  of  grain,  or  inequality  oftexp 
tuct;  then  the  d^^ree  of  saturation  of  the  metal,  with  the  tin* 
ivas.oomplete  and  perfect. 
And  the  frac-    -   Secondly.    If  the  surface  of  Ihe  metal  became  of  a  dun  or 
ture  and  co-     flaottie  colour,  and  especially  if  of  a  brown  or  red;  and,  whes 
^'  broken,  the  firacture  exhibited  a  more  yellow,  or  tawny  hu^ 

than  thai  of  quicksilver;  then  the  quantity  of  tin  in  the  com-^ 
position  was  deficient,  and  it  was  necessary  to  add  moror* 

Thirdly.    If  the  colour  was  an  imiform  dull  blue,  like'lead, 
where  broken,  discovered  a  dull  cdiour,  with  a  coar$^  grainy 
tike  fiicetts ;  the  due  saturation  was  exceeded,  and  there  was^ 
4iD  over  pcopertion  of  tiain  the.  metal. 
Explanation  of.    These  colours  would  be  more  distinct,  if  a  small  quantity 
tbe  colours,     jof  the  metal  were  cast  in  a  flask,  which  had  been  previously 
smoaked,  by  a  candle,  made  of  ncsia  nuxed  with  taHow;  in 
which  way  I  used  to  prepare  the  moulds,    i  attribute  the 
formation  of  the  colours  to  this^:  that,  as  the  calx  of  every 
BMtal  has  its  own  peculiar  colour,  so,  the  heat  of  the  melt^ 
mass,  caldning  some  of  the  particles  on  its  surface,  whidi  are 
in  contact  with  the  air,  these  display  the  colour  of  the  calces  of 
.,  those  iiigredients  which  prevail  in  the  composition.   Whence, 
/it  .may  be  eitpected,  that,  if  the  copper  is  the  redundant  metaF, 
.r  .    .  .      7-  '^^®  ^^^  ^^U  exhibit  a  reddish  tinge,  which  is  appropriate  to 
<lhe  csdx  of  copper;,  .and,  if  the  tin  be  prevalent,  a  blueish  die 
ought  to  appear.    Either  of  these  colours,  therefore,  appter- 
ing4inmixed,  shews  the  redundance  of  that  metal,  to  which 
-each  belongs.    And,  as  brass,  when  cast  alone,  has  always  a 

*  This  can  always  be  done  by  degrees,  and  without  any  trou- 

'bl^  till  the  point  of  saturation  is  found ;  whereas,  if  too  much 

^tin-were  added  at  first,  there  would  be  a  necessity  for  melting 

more  copper  separately,  and  repeating  the  whole  process :  and 

different  specimens  of  copper  will  require  diflferent  proportions 

of  tin ;  so  that  the  due  quantity  cap  never  be  known,  a  priori,  biti 

'      on  trial  onl// 
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ydlow  tinge^  so,  when  these  three  colours  are  exhibited  in  a 
cloud-like  mixtarei'  thef  shew  an  eqaalitf  and  due  proportion 
of  their  respective  metals  in  the  composition.  When  too 
large  a  mass  of  the  metal  is  cast  together,  its  intense  and 
lasting  heat  calcines  the  sur&ce  so  deeply,  as  (when  exposed 
to  the  air)  to  obscure  the  coloun^  so  that  a  small  quantity 
will  best  serve  to  exhibit  them; 

As  to  the  method  of  casting  the  mirrors,  it  has  been  di*  Method  of 
rtcted,  to  leave  the  ingate,  or  saperfluoas  part  of  the  cast,  ^^'*^- 
•o  larger  as  to  contain  a  quantity  of  metal,  equal  to  that  m 
the  mirror  itself;  which  would  occasion  a  great  waste  of 
it,  and  render  it  not  easy  to  cast,  at  once,  more  than  one  mir- 
ror in  each  mould ;  and  even  this  might  be  done  so  injudi-  L*f««  i*^P*«  1 
ciottsly,  a^  not  to  aflbrd  security  against  a  miscarriage  of  the 
cast*  But  it  will  appear^  that  this  great  quantity  of  metal 
and  incommodious  manner  of  casting  it,  are  by  no  means  ne- 
cessary. However>  a  judgment  cannot  be  formed,  of  what 
may  be  the  safeft  and  most  eligible  method  for  casting  the 
mirrors,  unless  it  be  consideredi  what  are  the  circumstances 
attending  this  opeimtioni  in  the  case  of  malleable  metals ;  and 
how  the  management  of  specuhim-metal,  in  this  respect^  must 
differ  firom  that  of  them :  since  ^ere  must  be  peculiar  difficulty 
in  castings  in  sand,  a  metal  more  brittle  than  glass. 

When  any  fused  metal  is  poured  into  the  flask,  the  external  Eifectt  of  the 
parts  of  it,  which  are  in  contact  with  the  mould,  congeal  and  ^^^^^ 
harden  sooner  than  the  internal  parts,  and  form  a  solid  shell,^ 
filled  with  the  rest  of  the  metal,  in  a  fluid  state*  This  will, 
consequently,  remain  in  a  state  of  greater  expansion,  firom  its 
heat,  than  the  external  crust ;  and  its  particles  will,  in  the 
act  of  shrinking  as  it  cools,  recede  from  one  another,  as  being 
more  easily  separable,  and  cohere,  on  each  side,  with  the  par- 
tides  already  fixed  And  grown  solid :  by  which  means  a  va- 
cuum will  be  formed  in  thd  middle,  and  this  will  be  gradually 
filled  by  the  superincumbent  metal,  ^ich  has  been  later 
poured  in,  and  remains  longer  in  a  fluid  state;  fiut,  when 
there  is  no  more  metal  supplied,  the  void,  which  was  in  this 
way  latest  fbnned,  remains  unfilled ;  and  then  the  shell  of  the 
metal,  adjacent  to  the  vacuum,  as  yet  remaining  soft,  and 
unable  to  bear  the  weight  of  the  atmosphere,  resting  on  it, 
«nks,  and  is  pressed  down  into' the  vacuum :  by  which  means, 

DSI 
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a  pit  or  cavity  will  be  constantly  and  Deoesnrily  fonned  in  tbe 
face  of  the  cast,  in  that  part  of  it  which  wai  last  congeaksdt 
which  cavity  will  commonly  be  larger  or  sDailler«  ip  proportion 
to  the  quantity  of  metal  in  the  cast, 
particularly       The  event  will,  in  this  respect,  be  the  same  with  ipecaliaiir 

able  :  only  that,  as  the  iormer,  in  cooling,  arrives  aooner  at  ill 
natural  state  of  hardness  and  brittlenes's,  its  external  loBd  thdl 
will  not  bend,  but  break,  and  fiill  into  the  void  part  «nder  il) 
and  thus  form  cracks,  or  abrupt  chasms,  in  tlie  pfaces«  idhen 
tougher  metals  would  contract  only  regular  depreuiom.  And 
also,  when  the  body  of  the  cast  is  smaH,  or  the  noald  k  id 
damp  or  cold,  as  to  congeal,  not  only  the  sar£ice,  but  the 
substance,  of  the  cast  too  .soon,  and  thus  prevent- •  gradnl 
influx  of  the  fluid  metal«  to  keep  the  central  part  as  distended^ 
as  the  exterior  shell  was,  when  it  became  fixed ;  the  Arte 
contraction  of  the  interior  parts  of  this  brittle,  refiBCtoqr  aeliL 
after  it  has  become  solid,  will*  be  apt  to  fcnn  rents  in  it,  he* 
cause  its  substance  will  not  bear  extension,  without  fuptwe. 
>niedy :  "by  a  It  would  be  an  obvious  remedy  of  the  above  incenyenienc^ 
pply  of  the  if  tiiere  could  be  contrived  a  reservoir  of  ftiiid  metal^  Id  detr 
'  cend  into  the  interior  part  of  the  cast,  and  fill  up  the  void 
made  in  it,  as  &st,  and  as  long,  as  it  is  forming  by  the  oonp 
traction  of  the  metaL  Now,  this  is  eflectcd,  by  having  a  jet 
or  appendage  to  the  cast,  of  such  a  sixe,  form,  and  positiMii 
as  .will  be  effectual  to  retain  the  metal,  composing  it,  in  a 
state  of  fluidity  ;  and  also  to  suilcr  it  to  descend  into  the  inte- 
rior of  the  cast,  until  all  p^irts  of  the  same  become  fixed,  and 
incapable  of  receiving  any  farther  influx  of  metaL  For  thus, 
all  the  imperffictiofi^,  that  would  otherwise  be  in  the  cast 
it^cir^  will  now  exi^t  only  in  the  appendage  to  it,  which  is 
a  supernumer^^ry  part,  (p  bo  afterwards  seperated  from  it. 
This  appendage  ought  to  be  of  the  form  of  a  prism,  and. as 
nearly  that  of  a  ciil)e,  as  the  operation  of  moulding  it  in  the 
.sand  will  permit;  for,  in  tbi«  gross  shape,  the  metkl  in  it  will 
•m  the  form  ^^  ^^^  longer  cooliug.  It  should  be  connetied  with  that  part 
a  prismatic  4>f  the  mirror,  which  is  upjieritiost  in  th«  fbsk,  and  joined 
>ptA  aje.  ^^  j^  j^y  ^  neck,  equal  in  ihickiic^s  to  the  edge  of  the  mirror, 
(but  so  po^itod,  that  the  Hwrc.  of  the  mirror  may  project  a 
little  above  it),  and,  in  breadth,  about  twice  the  thickneii. 
This  neck  ought  to  be  as  «hort  as  poNsible,  i.  e.  just  so  as  ta 
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permit  it  to  be  nicked  round  with  the  edge  of  a  file,  in  order 

to  break  off  the  prism  from  the  mirror  when  cast :  for  thus 

the  heat  of  the  large  contiguous  body  of  the  prism  will  keep 

the  neck  from  congealing ;  wh^ch,  if  it  happened, '  would  stop 

the  liquefied  metal,  in  the  prism,  from  running  down  into  the 

mirror.     And,  to  f^reveut  this^  the  prism  ought  not  to  £)rm 

directly  a  part  of  the  main  jet  or  ingaie,  by  Which  the  metal 

is  pouied  into  the  flask;  for  so  the  jet  would  cool  sooner  than 

the  large  mads  of  the  mirror^  and  bear  off  the  weight  of  the 

almoiphere,  which  ought  to  press  on  the  fluid  metal  in  the 

priim  underneath,  and  i«>rce  it  down  into  the  mirror,  to  fill  up 

sH  vacuities  in  it.     Both  the  prism  and  the  mirror,  therefore. 

ought  to  be  filled   by  a  lateral  channel,  opening  (from  the 

prindpel  ingate)  into  the  top  of  th^  prism ;  which  latter  should 

be  formed  broad  and  flat,  and  ;iot  taper  upward,  like  a  pyr»- 

mid,  lest,  by  cooling  where  it  grows  narrow,  it  might  form  a 

solid  arch^tmd  oppose  the  pressure  of  the  atmosphere.   Whea 

it  is  &shioned,  as  here  directed,  and  made  of  a  bulk  equal  to^ 

a  third  or  fourth  part  of  the  mass  of  the  mirror,  or  even  a 

fiflh  or  sixth  part,  when  the  mirrors  are  of  large  size,  there 

will  ever  be  found,. in  the  top  of  ^e  prism,  afler  (he  metal  is 

cast,  a  deep  pit  or  cavity,  which  contained  the  metal,  that 

had  ran  down  into  the  mirror^  after  the  x>uter  shell  of  the 

mirror,  and  sydes  of  the  prism,  had  become  solid  and  oox^ 

gealed;  and  the  mirror  itself  will  be  found  perfect,  without 

any  sinkii^  or  cavity;  which  could  only  be  formed  by  an 

injudicious  disposition  of  the  jet  or  appendage,  permitting  the 

metal  in  it  to  freeae  sooner  than  the  whole  mass  in  the  mirror* 

and  thus  stopping  it<t  descent  into  it«.    If  several  mirrors  be 

cast  togi^ther,  in  the  sa'ue  fla^k,  there  must  be  such  a  separate 

appendage  made  to  each  of  thcim. 

In  this  manner  I  have  (without  a  failure  in  any)  cast  many  The  small  spe* 

mirrors  of  different  sixe«,  and  sometimes  several  of  them  totfe-  ^"l""™*  ^^  ^f 
^L       •  a    \       n  .  II  J  1      f.    .    made  out  of  a 

ther  in  one  fhl^Jc•     But  very  small  ones,  sucii  as  the  little  bar. 

mirrors  for  Gregorian  telescopes,  cannot  be  cast  in  this  man-. 

ner;  for  their  masses  being  but  small,  they  cool  too  quickly, 

to  retoeive  any  additional  in£ision  of  metal ;  and  their  outer 

edge%    suddenly  forming  a  solid   ineomprcfssibie  arch,  the 

central  parts,  in  Oontracting  toWltfds  it  on  every  side,  sepa- 

Rtte,  ind  are  rent  asunder.    And  this  has  happened,  even 

ilhcli:  I  cast  them  in'  brass  mbifUU  made  ttd  hot :  on  which 
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account^  1  have  been  obliged  to  (brm  them  out  of  pieces  of  tlM. 
metal,  cast  in  long  thin  ingots  or  bars;  which,  by  liickiDg 
them  across  with  a  file,  coald  be  easily  broken  into  tquaiB 
pieces,  whose  comers  could  be  taken  ofi^  and  rounded  m  dM 
SMDe  manner* 
teference  to  -^  ^^  i>ot  repeat  the  other  precautions  to  be  observed  m  ttia 
Idward'sTrea-  process,  which  have  been  already  so  well  and  tagmioiwly 
Iwoatqimu)  <^^K:"bed  by  the  Rev.  Mr.  Edwards :  but  the  circumstances 
^et,  voLV.  above  mentioned,  a  prudent  attention  to  which,  is,  in  .mjr 
opinion,  essentially  necessary  to  the  success  of  it,  are  not  tor 
be  collected  from  any  directions  published  on  the  tubject  that 
are  known  to  me.  And  though  particular  artists  may,  b^ 
large  experience,  arrive  at  a  sufficient  knowledge  in  t]|b 
matter,  for  their  own  practice;  yet,  to  render  (hat  knowledge 
generaU  and  to  contribute,  as  far  as  1  could,  to  the  improve* 
mefc^t  of  tkis  instrument  in  any  hands,  being  the  design  of  tbtf 
essay,  1  thought  it  necessary  to  state  the  above  particohn 
fiiUy;  though  Itbubt  not  that  these,  as  well  as  otlMr  matters 
ot  moment  in  the  operation,  are  known  to  many,  who  chuse 
not  to  make  them  public.  Thus  the  great  skill,  in  the  coo- 
slniction  of  the  telescope,  acquired  by  Mr.  Short,  seems  not 
to  have  been  transmitted  to  any  successor. 
'Iguration  of  1  come  now  to  6peak  of  the  moRt  difficult  part  of  the  mo* 
^  mirron*  chanism  of  this  instrument,  that  of  communicating  a  proper 
figure  to  the  mirrors ;  on  which  depends  the  powers  of  the. 
telescope,  when  its  dimensions  are  given :  for  the  manner  of 
polishing  them,  to  the  highest  degree  of  lustr^^  has  been  al* 
ready  well  understood  and  described.  Tliey  who  have  tried 
this  part  of  the  work,  and  know  how  inconceivably  small  is 
that  incorrectness  of  form,  which' will  produce  grievous  aben- 
lations  of  the  rays  of  light,  will,  I  am  sure,  readily  subscribe 
to  the  assertion,  that '  hoc  o/ms,  hie  labor. wL'  Methods  have 
indeed  been  proposed  for  aocomplishhig  it;  but  not  a  single 
hint  given,  that  I  know,  of  the  tnodtu  opn-andi,  or  tlie  grounds 
.  of  these  metliods:  insomuch,  that,  when  I  first  tried  to  poUih 
mirrors,  I  hsui  no  idea  why  any  figure  of  them,  difierentfiimi- 
that  of  a  sphere,  should  result  firom  the  modes  of  polisbing 
recommended. '  fiut,  on  my  making  the  attempt,  in  the  wayS' 
proposed  by  Mr.  Mudge  and  by  Mr.  Edwards,  I  was  surprised 
to  find,  that  sometimes  a  spheroidal  or  other  irregular  ligure, 
.  and  sometimes  (thoogh  rarely)  a  conoidal  one;,  was  pfodaeed- 
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hf  each :  the  cause  of  either  being  to  me  then  nnknovn ; 
and  disappointment  or  snccess  appearing  to  depend  on  mere 
accident^  and  not  on  the  degree  of  pains  and  accuracy  used  in 
die  process. 

At  length  I  began  to  suspect,  that  these  varialic<^n«.  In  IhcTlie  methodi 
event  of  the  process,  (which  will  be  hereafter  accounted  ^<>^)  Edwvdf  vary 
arose  from  some  property,  not  adverted  to,  in  the  pitch  that  from  the  pro- 
covercd  the  polishing  tool ;  which  material  has  been  generally  ^^J^^\  ^^  ^ 
used  for  this  purpose,  of  communicating  a  proper  figure,  as 
well  as  a  high  polish,  to  ihb  mirror,  since  it  was  first  recom* 
BMnded  by  Sir  I<aac  Newton;  being  commonly  spread  on 
die  polisher,  to  about  the  thidcness  of  a  crown-piece,  and 
then  covered  with  the  polishing  powder:    (the  {nanner  of 
doing  which  I  suppose  tlic  reader  to  be  acquainted  with,  as 
also  with  what  has  been  made  public  on  the  subject,  by  Messrs.  -  -  *  > 

Hadley,  Mudge,  Edwards,  &c. ;)  and  I  wis  confirmed  in  my 
saspicion,  from  the  following  reasons,  aAer  I  had  found  them 
approved  by  many  repeated  and  diversified  experiments. 

Pitch  is  a  soft  unelastic  substance,  w:hich,  as  such,  will  Tlie  pitch, 
nifier  a  permanent  Change  of  form,  when  it  is  made  to  sustain  yieidinE. 
a  degree  of  pressure  sufficient  to  communicate  ai\,  intestine 
motion  to  its  particles:  and  this  property  directs  qs  to  con- 
sider, what  may  be  the  effect  of  the  pressure  of  the  mirror  on 
jt^  when  spread  on  the  polisher,  as  to  the  figure  it  m^y  then 
gradually  acquire,  during  the  operation  of  polishing,  and  the 
resistance  and  friction  it  will  oppose  to  the  mirror :  for,  by 
reason  of  the  tenacity  of  its  substance,  it  will  resist  a  certain 
degree  of  pressure,  without  change  of  its  form,  but  will  yidd 
to  a  greater  pressure.  But  it  is  by  its  resistance  the  mirror 
is  worn  down  and  polished ;  \£,  therefore,  that  resistance  be 
not  uniform  and  equal,  on  the  whole  surface  of  the  polisher, 
neither  will  the  abrasion  of  the  mirror  be  equal  in  every  part; 
the  consequence  of  which  must  be,  that  both  will  degenerate 
from  an  uniform  curvature,  i.  e.  from  a  spherical  figure ;  the 
mirror  from  unequal  friction,  and  the  polisher  from  its  mobility, 
by  which  it  will  adapt  to  the  successive  alterntions  produced 
in  the  figure  of  the  mirror ;  their  mutual  action  and  reaction 
a  change  in  both.* 


^  This  change,  however^  being  lo  little,  as  to  be  imperceptible 
hj  the  fcoiesi  and,  in  the  imagiiiatieOf  referable  to  varioiif  othec. 
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"he  law  of  its      Ai  ibe  pitch  is  (in  our  pre:ient  inquiry)  to  be  considered  «• 
ivug  way.      mi  homogeneous  substance*  we  must  suppose,  that  its  resist* 
ipl^  fi>rce«  as  welFas  that  of  the  pressure  of  the  mirror  on  i^ 
are  uniformly  disused  over  the  surface  of  the  polither:  wad, 
from  hence,  it  may  not»  perhaps,  be  easy  to  conceive,  how  the 
r<  aurfiice  of  the  mirror  could  sustain  iirom  it  any  inequality  of 

resistance  and  friction.  In  fact,  these  would  be  equal  and 
uniform,  in  every  part,  if  the  pitch  were  a  substance,  eilher 
of  perfect  hardness,  or  perfect  fluidity :  but  it  will  hereafler 
appefu*,  that  its  consistence  roust  not  be  so  hard,  as  to  render 
it  incapable  of  any  change  of  form ;  but,  on  the  contrary,  so 
soft,  as  to  yield,  in  a  small  degree,  to  the  pressure  of  the 
mirror :  at  the  same  time,  opposing  a  resistance,  sufficient  to 
wear  down  and  polish-it :  and  the  inquiry  is,  how  that  resist* 
ance  is  modi6ed. 
rrecedetuni*  Bodies  of  perfect  hardaess,  such  as  glass,  flints,  &c  will  not 
ormly,  admit  a  total  intimate  change  of  their  form,  in  all  their  dimen- 

ifons,  without  a  dissolution  and  permanent  separation  of  aU 
the  particles  compo^n|^  their  masses,  (except  when  they  are 
brought  to  a  state  of  fusion  by  heat).  B^  sofl,  viscid,  lenii- 
fluid  bodies,  such  as  lead,  pitch,  &c,  will  suflfer  such  chasigea 
presj^rving  the  cohesion  of  their  partic|es,  yet,  at  the  same 
tipe,  undergoing  a  general  intestine  motion  of  all  the  par* 

a 
pauses,  it  becomes  necessary,  in  order  to  establish  the  true  cause, 
not  only  to  deduce  its  existence  and  e/Tects  solely  from  reasoning 
on  physical  principles,  but  also  to  obviate  other  .different  conjeo- 
tures  that  might  be  formed,  by  stating  fully  those  circumstances 
that  take  place  in  this  operation  ;  and  which,  indeed,  are  neces* 
sary  to  be  clearly  understood  in  judicious  practice.  Both  these 
ends  cannot  be  ans^i^ered,  in  a  disquisition  new  and  Intricate, 
without  a  minute  explanation  :  and  this,  1  hope,  will  be  received 
as  my  apology,  ft)r  the  prolixity  of  this  account,  which  I  would 
^gladly  have  curtailed,  if  1  knew  how  to  do  so,  without  making 
it  less  intelligible  or  useful  to  the  practical  optician.  This  class  of 
readers  will  forgive  any  difTusiveness  on  a  mechanical  subject,  if 
the  periisal  may  tend  to  spare  them  the  greater  labour  of  fruitl<^s 
experiments ;  Or  afford  any  hint  towards  conducting  them  more 
judiciously  :  and  as  for  their  use  this  paper  was  designed,  I  have 
adverted  to  such  various  matters  as  I  thought  most  worthy  their 
attention;  and  which  yet  have  not  been  so  fully  and  familiarly 
explained  by  others,  u  they  eight  to  be,  for  the  instruction  of 
au  artist. 
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tiflct  among  themaelvet :  so  that  the*  coat  of  pitch,  pretted« 
on  each  side,  between  the  parallel  surfaces  of  the  mirror  and 
polidier,  wiJi.1>y  their  force,  be  equally  extended  latei'ally  in 
cmy  diretitjon ;  by  which  an  equal  quantity  of  motion  will 
be oommunicated  to  all  its  particle:  since  no  particles,  except 
thaie  mi  the  extremities,  can  move,  without  protruding  others, 

and  thes^  the  rest,  successively,  as  if  tlie  n^ass  were  a  fluid 

■ — 1— 
pony. 

Bnl»  though  all  parts  of  the  surface  of  the  polisher  receive  an  — but  witli  dsf 
cq«al  pressure  and  motion,  all  do  not  exert  an  equal  <l«gr€e  of '^^'^"^  ^"^'^ 
resi.stance  to  that  pressure :  for  those  parts,  that  cannot  move  ent  parts  of  th 
without  displachig  and  overcoming  the  resisting  tenacity  of  a  '"'^^ 
gnftlcr  qnantity  of  the  surrounding  mass  of  pitch,  than  other 
pacts  do,  nasi  oppose  the  greater  resistance  to  the  mirror,  as 
kaviag  that  of  the  other  parts  superadded  to  their  own.    For 
awaftaiaing  this,  the  force  impre»ed,  and  the  quantity  of 
pilch,  confining  any  annular  tract  of  the  polisher,  shouM  be 
coonputed.    In  the  pesent  case,  where  the  coat  of  pitch  is  a 
aqoal  statom,  of  circular  form,  we  need  regard  only  its  su-- 
tal  dimension,  and  consider  all  parts  of  it  as  alike  situated 
in  the  above  respect,  which  are  equidistant  from  the  center,  or 
frean  the  outer  edge  of  the  polisher. 

To  this  purpose,  let  the  surface  of  the  polisher  be  conceived  Deduction  of 
to  be  composed  of  an  indefinite  number  of  concentrical  zones  or  ^^i^f°^4!' 
aannh.  Each  of  these  will  sustain  an  uniform  preitsure^  from  prctture. 
Ike  mirror,  proportional  to  its  area,  because,  the  force  im* 
piBsscd  on  the  mirror,  and  its  attraction  to  the  polisher,  is 
eqpiaUy^ diffused  on  it.  The  areas  of  these  aonuli,  taken  sepa- 
lately,  are  the  differences  of  the  two  circles,  whose  periphe- 
ries inscribe  and  circumscribe  each  of  them ;  and  they  are 
ooaaequeiMiy  toeach  other,  as  the  differences  of  the  squares  of 
tfMir  diaaicteris  or  as  those  of  their  radii ;  and  the  series  of 
ttem  taken,  in  order,  (rem  the  center  to  the  extrcmily^ara 
atrictly  as-  a  rank  of  figurate  numbers  proceeding  from  unky^ 
▼is.  the  odd  number  ]>,  $,  d,  7,  &c.  But,  since  their  bocadth 
is  supposed  to  be  infinitely  small,  they  may  betaken  as  proper* 
tional  to  their  mean  diameters  or  radii,  i.  e.  as  their  distances 
ftoB  the  center  of  the  polisjier ;  which  distances  will,  therefore, 
Btpreseot  the  prensure  en  each  annulus,  and  the  quantity  of 
communicated  by  that  pcassure ;  seeing  it  must  be,  as 
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the  number  of  particles  die  annulus  contains  that  are  moved  { 
i.  e«  as  its  area. 
This  resistance      But  the  resistance  to  the  force  impressed  on  any  annalas» 
Doay  be  raised,  being  as  the  quantity  of  pitch  to  be  put  in  motion  by  it^  will  be 
different,  not  only  as  the  annulus  it  nearer  to«  or  fiurther  from^ 
the  margin  of  the  polisher,  but  difierent,  also,  as  this  has  either 
one  margin  only,  or  two,  i.  e.  when  the  polisher  is  entirely  co- 
vered with  pitch,  or  when  it  has  a  space  1^  uncoated  at  the 
middle :  which  latter  always  is,  and  must  be  the  case^  when 
the  great  mirror  of  the  Gregorian  telescope  is  to  be  polasked, 
which  has  a  perforation  at  its  center. 
Pi^y  taking         First.    When  there  is  no  vacant  space  in  the  middle :  the 
^hetxxH^  of  ^*^)<^  ^o  ^^  several  annolt  will  be  as  the  ciicamambient 
the  pitch  at      spaces  only ;  because,  the  pitch  not  being  compretnUe,  it  is 
proper  places.  ^|^  jj^^  ^^^^  ^„ ^  ^^  towards  the  center,  it  can^  b  ytdlii« 

lothe  force  or  weight  of  the  mirror,  extend  itself*  by  lateial 
motion :  and  the  space,  surrounding  any  annuloi*  it  the  difie* 
fence  between  the  circular  area  of  the ,  polisher,  and  that  in- 
scribed in  the  annulus ;  and  is,  relatively  to  tbe  rest*  measond 
by  the  difference  of  the  squares  of  their  radii,  vis.  of  the  ditf- 
ances  of  the  edge  of  the  polisher,  and  that  of  the  annolas*  from 
the  center.  But  since,  in  this  case,  the  bodies  (of  pitch)  are 
unelastic,  there  can  be  no  augmentation  of  motion  %  noi  can 
the  quantity  of  motion  and  action  communicated,  and,  conse- 
quently, the  resistance  to  it,  and  reaction,  exceed  that  which  is 
impressed :  on  which  account,  I  imagine,  that  thej'esistanoe  io 
the  several  annuli  is  to  be  taken  as  proportional  to  the  pret> 
sures  they  sustain,  and  measured  by  them,  i.  e.  by  their  nu^i- 
tudes  or  areas,  or  the  number  of  particles  in  them,  to  which'  a 
motion  is  imparted ;  which  were  stati^  to  be  as  their  respec- 
tive radii  or  distances  from  the  center :  and,  consequently,  I 
suppose  the  resistance  to  be.  the  inverse  of  this,  or  as  the 
distances  of  the  annuli  from  the  outer  edge  of  the  poiisberi 
which  distances  measure  the  direct  resistance,  or  the  quantity 
of  pitch,  to  which  equal  motion,  with  that  in  the  respective 
annttli,  is  communicated. 
fRrtofacen-  -^"^  ^^^^  hence  it  follows,  that,  if  a  mirror,  previously 
lil  hole,  ground  to  a  spherical  figure,  were  to  be  polished  on  such  a 
polisher  as  this :  the  resistance  and  friction  of  the  pitch,  being 
greatest,  and  increasing  to  a  maximum  at  the  cent^,  aid 
dimipisfcing  towards  the  extremity,  vrould  wear  down  and 
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polish  the  mirror,  most  in  the  central  pari,  and  least  (owaidi 
its  edge; ;  thus  giving  to  it  a  curvature,  the  reverse  of  a 
coDcnd.  which  it  ought  to  have,  and  which  it  can  never  at 
first  actjaire  correctly,  by  any  other  mode  of  polishing,  but  that 
of  wearing  it  most  down  (anj  thu£  reducing  its  curveture)> 
towards  its  extremities.* 

Secondly.  When  (hero  is  a  hotc  made  through  the  renter 
of  the  pohsher,  or  a  void  space  iefl  there,  uncoated  ivith 
pitch,  t 

In  these  circumstance 5,  the  pitch  will  have  liberty  to  ex-— ^hewa 
pand  itself  (when  yielding  to  ihe  pressure  of  the  oiirror),  ^«  ''So«  ,_- 
tosvards  the  center,  as  well  as  the  edges  of  the  poli'her :  and,  ,  poiuher.  ^^ 
u  the  resistance  and  friction,  in  any  annular  tract  of  it,  is  as 
the  direct  extent  of  pitch,  bounding  it  on  either  side,  it  fol- 
lows, from  what  has  been  laid  down,  that  it  will  encrease  in 
any  part,  as  the  distance  of  the  same  annulus  encreases,  from 
each  extremity  of  the  coating  of  the  polisher ;  and  will  be  ia 
a  ratio  compounded  of  the  distances,  from  (he  interior  and 
exterior  margins  of  ihe  pitch.  So  thai,  if  the  breadth  of  the 
polisher  between  Ihe<;e  margins  were,  (for example,)  5  inchest 
then  the  pressure  and  frirtion  in  Ihe  midill«  tract,  equidistant 
from  Ihe  outer  and  inner  edges,  'would  be,  to  that  prevailing 
■t  the  distance  of  half  an  inch  irom  either  margin,  ai  6i  to  2], 
(oeftrlyas  three  to  1  ;)  and  the  same,  al  proportionate  dis- 
tances, in  polishers  of  any  other  size;  which  unequal  pres- 
sure could  never  produce,  in  the  mirror,  a  regular  curvature 
of  any  species;  and,  in  the  spaces  nearer  to  Ihe  margins,  ths 
inequality  of  pressure  jfould  be  still  greater.  Whence  may  be 
conceived  the  impossibility  of  figuring  mirror.t  correctly,  on 
polishen  disposed  in  this  manner,  without  some  rcmdial  con- 
trivance ;  whether  the  face,  or  area  of  them,  be  of  a  circular 
s)iape,  as  directed  by  Mr.  Mudge  and  others,  or  oval,  a;  pro- 
posed by  Mr.  Edwards:  for  ll«  mirror  would  be  thus  least 
reduced,  and  leti  of  a  spherical  form,  al  the  middle  and  ed^es; 
and  be  nom  down,  and  hollowed  into  a  difiercnl  and  irregular 
cittvatiire,  in  the  intermediate  tract. 

*lt  will  be  hereafter  shewn,  for  what  particular  purpose,  solely, 
such  a  polisher  may  be  employed. 

t  IVrc  ought  always  to  be  a  bole  made  through  the  polisher 
tywyep^  th«  coafiue^i^t  of  air  or  water,  near  the  centre  of  it 


ilfficultiety  that*  to  my  apprehension,  oGCurred  in  the  efli|e#« 

fnisBs,  and  to  obviaie  objections ;  as,  from  henoe*  there  vomy  te 

suggested  some  hints,  to  &cilitate  or  abridge  future  hbpiir  tie 

others,  or  to  prevent  hopeless  trials* 

Argmnenttaad     I  must  observe,  then,  that  different  effects  most  neoesiBf* 

-mfercDces  res-  rily  follow,  from  using,  in  the  process  of  polishing^  pttckof  a 

pmeu  of  po-  ^^^  Of  harder  consistence.    If  the  pitch  be  of  a  temper  qoitft- 

lishiof  minofs.  hard  and  unyielding,  no  |)art  of  the  surface«of  tta  mntflC'Ca^ 

be  made  to  suffer  a  higher  degree  of  frictioii  then  .the  plhiar 

parts  of  it,  unless  theie  hitter  parts  be  elevated  and  dehichaj 

-from  the  Ace  of  the  polisher,  and  disengaged  from  contapt  witk 

at;  because,  in  thiscase^  both  mirror  tfndpoiishar  aieaqih 

posed  to  preserve  their  general  shape  regular  and  unaltifradf 

4Uid- therefore,  the  contact,  and,  consequenUy^'jlha  frifitaoi^ 

snest  be  either  complete  and  equal,  on  the  whole  tor&c^  or 

Booeat  all.    For,  if  we  suppose,  that,  by  the  wearing  dowa 

■^  lishas  finely  as  glass,  and  reflect  aa-much  light  as  ^fl«  tfana* 
•*  miti^  and  the  art  of  communicating  to  it  a  parabolic  figpnbe 
■*'  also  attained.  But  there  seemed  {said  As)  very  great  difficultiei, 
<*  and  /  had  tUmosi  thought  them  insuperabU,  when  I  fiuther 
/'  conddered,  that  every  irregularity,  in  a  reflecting  superficies, 
**  makes  the  rays  stray  five  or  six  times  more  out  of  their  true 
**  course,,  than .  the  like  irregularittes  iu  a  refracting  one ;  so  that 
**  a  much  greater  curiosity  would  be  here  requisite,  thanlnfigur* 
**  ing  glasses  for  refraction 5ec 

"  But  having  afterwards  thought  on  a  t€ftder  way  qfpotiMitgf 
**  proper  for  UMtal,  whereby,  as  1  imagined,  tha  figmt  wtmtd  aba 
**  bawrrtGtedto  the  iast,  (i.e.  to  the  utmost)  I  began  to  tiy  what 
'^  might  be  efiected  in  this  kind ;  and,  by  degrees,  perfected  aa 
^  instrument  ....  &c and  afterwards  an  othercine.'' . 

The  tender  way  of  polisliiog,  ;ahich  Sir  Isaac  Newtoa  here 
mentions,  was  (a<i  he  afterwards  described  in  his  Optics,)  tier 
'  cover  the  polisher  with  pitch  :  and  he  declares,  that  he  imagined 
thejl^urf  ,  as  well  as  the  polish,  would  by  means  of  this;  ht  per^ 
'  lected.  I  cannot  help  thinking,  that  this  extraordinary  maa« 
who  was  bom  to  anticipate  others  in  invention,  as  well  as  disco- 
very,  had  the  same  ideas  as  are  here  detailed,  though  he  did  not 
explain,  nor,  perhaps,  succeed  in,  the  appfication  of  them  in 
practice :  for  he  states,  (in  his  Principia)  that  a  spherical  mirxor 
will  reflect  the  oblique  pencils^  issuing  from  the  extremities  of  the 
field  of  view,  as  truly  as  a  parabolic  one,  and  seems  to  (Impair  of 
efiectiDg  a  more  correct  figure. 
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ofthe  mirror  towards  the  extremittes*  it  is  made  gradiially  to  Argumenuaii4 
change  its  spherical  form,  the  part  of  its  area,  so  abraded  and  pectlng  the 
diminished,  cannot  subside  into  a  state  of  actual  oontact  with  process  of  po* 
the  polisher,  unless  the  other  parts  of  it  are  elevated  and  disen-  Ushingmuwtt. 
gaged  from  the  polisher,  at  the  same  time ;  or  unless  it  may  be 
imagined*  that  the  particles,  worn  off  the  mirror  by  friction* 
are  applied  and  adhere  to  the  corresponding  parts   of  the 
polisher,  so  as  to  raisie  andaugment  its  sur&ce,  just  as  much  as 
4hatofthe  mirror  becomes  depressed  and  reduced.     If  thii 
cflfect  could  be  supposed  to  take  place,  i|t  would  follow,  thai, 
in  every  variety  in  the  direction  of  motion  in  the  mirror,  the 
friction  must  tend  to  wear  down  the  edges,  rather  than  the 
middle  of  the  mirror  ;  because  the  motive  force  is  always  ap- 
plied to  a  part  of  the  handle  to  which  the  metal  is  ^tened* 
raised  more  or  less  above  the  sur&ces  in  contact.    The  efieet 
of  which  mutt  be,  to  communicate  to  the  foremost  or  advano* 
ing  half  of  the  mirror's  surfiioe,  a  pressure  downward,  on  the 
&oe  of  the  polisher,  equal  to  the  Ibrce  expended  in  moviqg 
the  mirror  forward ;  and  thus  to  abrade  and  reduce  the  several 
parts  of  the  mirror's  surface,  proportionally  to  their  respective 
•  distances  from  the  center;  by  which  its  curvature  will  be 
made  to  approach  to  that  of  a  parabola,  by  its  wearing  down 
most  towards  the  edges :  and  this,  weather  the  motion  be  con- 
ducted in  lin^s  diametrically  across  the  polisher,  or  with  round 
strokes;  so  as  that  its  center  should  describe,  every  time,  a 
little  circle,  about  the  center  of  the  polisher.  This  is,  however, 
entirely  on  the  supposition,  that  the  edges  of  the  polisher 
become  raised,  by  the  adhesion  of  the  dust  worn  from  those 
of  the  mirror :  for,  if  tjhis  were  not  the  case,'  but  that  the  po- 
lisher were  to  retain  its  spherical  form,  while  that  of  the 
mirror  was  altered,  the  contact  could  not  be  general  between 
two  sar&ces  of  dissimilar  shape.    If  these  adhered  together  ia 
one  part,  they  must  be  dissevered  in  another ;  and  the  force, 
necessary  to  seperate  them  In  this  latter  part,  which  can  never 
be  greater  than  that  required  to  move  the  mirror  forward, 
must  yet  be  more  than  equal  to  the  force  of  cohesion,  in  the 
part  of  the  mirror,  which,  in  each  stroke,. is  to  be  disengaged 
from  the  polisher.    This  pressure  is  found,  in  the  case  of 
bodies  in  contact,  to  be  incomparably  greater  than  the  weight 
of  the  atmosphere,  which  is  equal  to  about  seventeen  or  eigh- 
teen pounds  on  every  square  inch  of  the  sur&oe  of  themirsoi: 
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Arfumenttnnd  and,  when  ih\$  latter  is  brought  %o  near  that  of  Ihe  |M>liakcf, 

M^^^e  ^'  at  to  svffer  friction  from  the  powder  bedded  in  it,  their  mniml 

process  of  po*  attraction  will  amount  to  a  much  greater  force  than  it  veqoiftite 

liihiaa  tMiaonk  .|0.giiQy^  forward  the  mirror  v  no  part  of  which  <MLn,  therafiife,, 

be  dbeng^cd  froiii  the  polisher,  nor,  consequently,  be  line* 

i|iially  worn  domm,  so  as  uy*firoduee,  in  its  sarfiM3e»  a-foite  di^ 

^  forent  from  a  spherical  one,  or  from  that  of  the  polisher. 

This  reasoning  and  conclusion  will  eqaally  standi  whellM 
It  be  supposed,  thaCthe  force  of  cohesion  is  oonfined  to  tiie 
wtfj  sarAioes  in  contact,  or  extends  to  a  little  distaiMie  iiMi 
tliem,  diminishing  in  the  duplicate,  or  any  other  ratio  of  thai 
•distance';  and  that  the  bodies  are  not  wholly  renoved  out  of 
the  sphere  of  alttactiou  when  there  is  a  small  intei^l  betweeib 
•them.    For,  as  this  force  is  greatest  at  the  very  surflwcK  id, 
the  bodies  in  contact  >»nnot  be  disjoined-  at  all,  to  the  snaUest 
distance,  but  by  a  force  superior  to  the  whole  cohesivo  Ibicei/ 
It    may,  perhaps,  be  hnagined,  that  the  pressore  of  tk 
atmosphere  ought  to  betaken  into  consideration,  and  be  added 
to  the  fofoe  of  cdiesion,  which  keeps  tho  surfhoes  in  €Oiitaet 
with  each  other.    But  this  pressure  acts  as  albch  upoti  the 
•ooat  or  plate  of  water,  which  mutt  be  interposed  between  tko 
surfaces  of  the  mirror  and  polisher,  as  upon  these  surftoet 
themselves :  and,  because  the  pressure    upon  any  part  ef  a 
confined-  fluid,  is  propagated  to  the  whole  of  it,  in  every  di» 
raction ;  so,  the  weight  of  the  atmosphere,  resting  on  the 
'Odges  of  this  fluid  plate,  tends  as  much,  by  the  interpositioROf 
the  same,  to  buoy  up,  and  foroe  assunder,  the  surflues  resthig 
•on -it,  as  it  does  to  compress  together  these  surfaces,  fay 
its  action  on  themselves ;  and  exerts  itself  equally  to  preveitt 
their  approach  on  one  side,  as  their  recession  cm  (tie  other.    I 
conceive  the  agency  of  these  forces  to  be  this :  that  the  plaleof 
water  is  so  strongly  attracted  by  she  sur&ces  nearly  in  con^ 
tact,  as  to  be  kept  fl^om  running  oflf,  and  has  its  outer  eAgt 
exposed  to  the  weight  of  the  air ;  who!ie  pressure  is  thus  com- 
•tnunicated  to  all  the  particles  of  the  water,  and,  by  its  m6* 
diation,  to  the  contiguous  surfaces  of  the  mirror  and  poUdier. 
And,  though  all  these  are  really  compressed  together,  bjrthe 
surroondmg  atmosphere,  yet  I  conceive  that  thb  d^et  not 
hinder  their  gradual  separation  lW>m  being  efl^cted:  bcitatise, 
■m  fitst  as  that  separation  takes  place  on  any  side,  the  afr  and 
.water  rash  m  between  the  saHaces,  to  fill  up  the  vacoitjr,  as 
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it  is  formisd  land  no  farther  resistance  arises  to  their  disjunc-  Argruroenisand 
tion,  than  what  is  owing  to  the  viscidity  of  the  fluid  interposed,  pjjcting  the 
and  to  the  force  of  cohesion  ;  which  latter  acts,  in  this  case,  process  of  po- 
quile  different  from  any  external  force  of  compression ;  and  ^^"*8  murori. 
prevail?,  as  I  apprehend*  to  a  small  distance  from  the  surface, 
^iminithing  in  the  ratio  of  some  l^h  power  of  that  distance.  * 

And  hence  I  suppose,  that  the  weight  of  the  atmosphere  is 
wholly  incfiicient,  in  keeping  the  mirror  and  polisher  in  matuai 
coherence,  when  any  liquor  of  perfect  fluidity  is  between  (heu| 
and  that  the  force  of  cohesbn  acts  alone  to  this  effect.  Ac* 
cordingly,  it  is  found,  that,  when  the  polisher  is  so  much  we4« 
ted  with  water,  that  there  is  formed  a  continuous  plate  of  this  . 
fluid  between  it  and  the  mirror,  an  additional  force,  sufficient 
to  tqueese  out  the  water  interposed,  becomes  requisite  to 
bring  the  surfaces  into  actual  contact,  and  to  produce  so  much 
'iriction  between  them,  as  will  serve  to  wear  down  and  polish 
the  metal ;  which  process  will  be  found,  in  these  circumstan« 
ces^  to  advance  very  slowly  and  irregularly.  And,  on  the 
contrary^  when  oo  little  water  is  applied  to  the  poliaher,  that 
it  is  only  made  damp,  and  scarce  wetted,  (i.  e.  when  there  is 
not  a  cotttinuous  body  of  liquid  interposed  between  it  and  the 
-ininor,)  then  its  contact  with  the  metal  will  be  so  intimate  and 
ationg,  that  the  latter  will  polish  very  quickly.  For  then  their 
surfaces  approach  within  the  sphere  of  the  attraction  of  olhe* 
sion:  insomuch  thai,  if  all  moisture  were  suffered  to  evaporate, 
the  mirror  and  polisher  would  cohere  soArroly,  as  not  to  permit 
any  friction,  or  even  a  separation  of  their  surfaces^  and  the 
polisher  would  be  destroyed)  for  then  the  weight  of  the  atmo^« 
Iihere#  also,  would  be  superadded,  when  no  fluid  is  interposed  i 

*  If  it  were  supposed,  that  the  force  of  cohesion  is  confined  to 
the  surface  of  bodies,  and  acts  only  in  the  state  of  actual  contact; 
h  would  be  hard  to  conceive,  why  a  drop  of  liquor  should  ascend, 
in  a  conical  g1ass*pipe,  whose  narrow  end  was  elevated :  since 
the  drop  ought,  on  this  supposition,  to  be  attracted  as  much  by 
the  surface  below,  as  by  that  above  it :  and  its  weight  ought  to 
nukB  it  descend  ;  and  there  would  be  nothing  to  make  it  spread 
beyond  the  space  of  contact  which  it  occupies :  whereas  if  the 
attraction  extends,  directly  in  right  lines,  tp  a  di^ance  from  the 
fides  of  the  pipe,  the  composition  of  their  forces  ought  to  make 
the  drop  ascend,  aud  spread  itself  in  its  course,  as  it  happens  in 
<act 
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*  all  which  shew  that  tbeir  cohesion,  ifHien  a  fluid  does  interrenei 
is  not  caused  by  the  pressure  of  the  atmosphere. 

Agreeably  to  \hh,  the  sagacious  Newton  directs^  thafi 
towards  the  end  of  the  operation,  no  more  moisture  thouMbe 
applied  to  the  polisher,  tha^  what  it  will  contract,  from  the 
operator's  breathing;  on  it.  indeed,  a  person,  who  has  formed 
m  just  conception  of  his  genius  and  intense  application  of  mind 
and  considered  the  hints  and  precepts  he  has  given  in  this  work, 
can  hardly  doubt,  that  he  could,  and,  perhaps,  would,  havt 
f  urnislied  a  theory  of  the  rules  and  method  of  this  whole  piocess; 
had  he  not  imagined  it  would,  at  that  tiroe,  be  r^^arded  as 
amatterof  too  little  importance,  to  deserve  so  minute  ati  ex« 
|))anation,  which  must  be  necessarily  prolix,  and  seem  nn^ 
worthy  of  him,  who  was  occupied  hi  more  sublime  speculatibns. 
Hard  pitch  From  this  it  follows,  that,  when  the  pitch  if  ofunyidding 

will  not  give  a  hardness,  it  will  not,  in  any  mode  of  polishing,  commuaicata 
good  figure,  ^o  the  mirror  the  desired  shape,  if  the  dust  worn  from  the 
mirror,  does  not  alter  the  shape  of  the  polisher.  And,  as 
this  seems  not  likdy  fo  happen^  so  I  was  not  surprised,  that 
my  efforts,  to  effect  the  desired  figuration  of  the  mirror«  by 
using  very  hard  and  refractory  pitch,  &iled  of  success. 

And  there  is  this  inconveniencej  moreover,  in  the  use  of 
such  pitch,  viz.  that  it  makes  so  great  resistance  to  the  sinking 
and  bedding  of  the  polishing  powder  in  k  that  the  particles  of 
the  powder,  however  fine  it  may  be,  will,  on  any  fiesh  appli- 
cation of  it,  or  when  any  grains  of  it  are  aecidentaHy  dislodged 
from  the  pitch,  roll  about  loose  on  the  polisher,  and  scratch 
the  face  of  the  mirror,  so  as  to  destroy  the  polish  before  given ; 
^nor  will  it  ^"^  making  any  fresh  application  of  the  powder  inadmissible, 
rrcrivc  thepo-  unless  the  pilch  were  to  be  softened  by  heating  it,  which  would 
■  "^5P^^»*'*  destroy  its  former  figure,  and  render  the  operation  uncertain 
and  tedious.  It  was  to  allow  the  polishing  powder  to  fix  itself, 
without  rolling  loose  on  the  polisher,  and  to  sufler  all  its  parti- 
cles, however  different  in  siase,  to  sink  in  it,  so  as  to  form  aa 
even  surface,  that  Sir  Isaac  Newton,  in  hU  sagacity,  employed 
a  coat  of  pitch  on  the  polisher,  as  a  soft  substance,  that  would 
yield  to  the  powder,  when  impressed  on  it  hy  the  mirror,  and 
not  afford  such  resistance,  as  to  make  it  fret  the  face  of  the 
metal ;  and  also  as  a  substance  endued  with  another  property 
equally  necessary,  that  of  being  perfectly  unelastic.  For  no 
elastic  substance  wiH  ever  communicate  an  exquisite  polish  to 
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k  metallic  speculum^  though  it  would  lo  glassy  crystal^  or 
jewels ;.  because  no  metal  can  be  cast,  perfectly  free  from  small 
pores :  and  any  elastic  substance,  if  employed  to  polish  it, 
would  insinuate  itself,  logether  with  the  polishing  powder, 
into  ^Gse  pores,  and  wear  down  their  edges  in  such^  manner, 
as  to  convert  every  pore  into  a  long  furrow  or  cavity^  which 
would  occasion  the  destruclidR  of  the  whole  surface  of  the 
metal,  as  was  truly  observed  by  Sir  Isaac  Newton.  And  thus 
it  appears,  that,  to  make  the  pitch  too  hard  and  refractory, 
would  be  to  destroy  every  property  in  it,  which  renders  it 
eligible  in  this  operation. 

IT  the  positions,  before  sUteJ,  be  well  founded,  it  seems  to  ^^e  polishei 
follow,  that  the  desired  change  in  the  mirror,  from  a  spheri-  must  ch«ng< 
cal  to  a  conoi^  iigure,  can  only  be  effected,  by  a  change  in  [i^^t^^e  n 
the  shape  of  the  polisher,  gradually  accommodating  itself  lo  the  cor  changes 
•Iteration,  produced  in  that  of  the  mirror,  during  the  process 
of  polishing.     Nor,    indeed,  can  it  well   be  conceived,  hoW 
the  mirror  coiild  alter  its  spherical  form,  if  that  of  the  polisher 
remained  unaltered  $  for  atonoid  could  never,  in  the  usual  way, 
and  without  a  partial  separation  of  the  surlaces  in  contact,  be 
polished  on  a  segment  of  a  sphere,  nor  even  on  that  of  a  conoid, 
af^  during  the  friction  of  their  surfaces,  the  center,  or  vertex 
of  the  one,  were  to  be  moved  to  any  considerable  distance 
firom  that  of  the  other.    So  that  the  strokes,  in  polishing,  must 
jiever  ultimately  be  carried  so  far  as  to  remove  the  center  oi 
the  mirror  to  too  great  a  distance  from  that  of  the  polisher ; 
even  though  its  surface  were  so  hard,  as  to  preserve  its  figu^ 
ttoaltered  by  the  pressure  of  the  mirror.'* 

*  For  the  several  reasons  above  mentioued,  I  am  inclined  to 
think*  it  will  be  very  difficult  to  discover  a  method,  different 
from  that  here  explained,  of  communicating,  at  the  same  time,  a 
perfect  figure  and  polish  to  a  speculum,  it  is  plain,  that  New^ 
ton  could  think  of  no  better ;  though  1  imagine  that,  in  this  in* 
stance,  he  tried  his  inventive  powers  with  those  of  Des  Cartes, 
who  had  published  a  method  (in  theory  elegantly  geomelhoal) 
of  figuring  optic  glasses.  And  I  cannot  dissent  from  those,  who 
think  this  was  the  method  employed  by  Mr.  Short,  with  such 
Boccess,  in  figuring  the  mirrors  of  his  telescopes;  I  mean  a  con*' 
duct  in  the  operation,  sagaciously  adapted  to  the  prop^ies  of 
the  pitchy  coating  of  the  polisher. 

It  must  be  obvious  to  the  reader,  that  none  of  the  remarks  or 
directions,  contained  in  this  essay,  can  be  meant  to  apply  direct- 
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rhe  pitch  Agreeable  to  Utew  positions,  I  found,  in  my  (riak  oT  piv- 

ihoold  be  a     lighing  mirrort  in  the  common  way,  by  straight  or  round 

iun  common,  strokes  of  the  mirror,  on  die  poKsfher,  that  the  operation  wftt 

more  easy  and  suooessful,  w4ien  I  nied  phidi  of-nearly  llie 

common  consistence,  then  when  I  employed   such  as  Wat 

made  very  hard,  hj  long  boil  ng  *it,  or  i^  Che  addition  of 

mndi  resin.      Such  sofkr  pitch  will-  adntH  more  than  one'ajH 

pHcation  of  the  polishing  powder,  -  without  scratching  Ihto 

inetal,  or  spoiling  its  previous  polish;  'by  which  meant,  tho 

-prooets  wiH  be  more  expeditious,    ft  wiH  in^anffy  ticcm^ 

modate  itself  to  the  successive  alterations  in  the  "ferm  nftfito 

inelal ;   as  4hts,  by  wearing  down  towards  its  edges,  gndmdly^ 

changes  from  a  spherical,  to  a  conoidal  shape :  and  it  wiR 

promote  this  efTeet,  by  opposing  n  greater  resistance  (d  tte 

ly  to  the  polishing  any  speculum,  whose  ifiagmtudc  is  %qo  grail, 
to  admit  of  being  moved  on  a  polisher,  of  equal  size  mth  ilseiC 
Where  the  friction,  and  force  of  cohesion,  of  such  large  fBVf^M;^ 
in  contact,  and  the  weight  of  the  mirror,  exceed  the  motive 
)x>wer  that  can  be  employed,  a  polisher,  of  less  extent  than  the 
whole  surface  of  the  mirror,  must  be  applied,  to  traverse,  in  suc- 
cearion,  the  several'  parts  of  H';  and  tiie  motion  mu^t  be  given, 
not  to  the  mirror,  but  to  the  polisher.    InstromeKts  ^  flir  lest 
enomious  magnitude  than  Doctor  Herschell^  greattelescope,  tfi% 
.  nd  gateriSf  and  require  particular  methods  of  polishing  the'ialr- 
ror^idapted  to  their  sixe.    For  such,  no  penon  should  prctuma 
tojiropose  any  method,  which  he  has  not  approved  in  practice  t 
though,  as  the  general  principles  here  laid  down,  are,  with  <diie 
accommodation,  applicable  to  a  polisher  of  any  shape  or  extent 
of  surface ;  it  should  seem,  that,  if  such  great  mirrors  could  be  po- 
lished by  a  regular  and  miiform  motion,  their  polishers  might  be 
BNule  such  segments  or  sectors,  &c.  of  the  area  of  each  respective 
mirror,  and  of  such  breadths  in  diiKnent  ports ;  and  the  fbrrowt^ 
•fliade  inthe  coating  of  pitch  thereon,  of  such  number,  proxfrnfty, 
and  depth,  as  to  afford,  in  the  tract  of  the  motion  of  each  pait,  a 
degree  of  pressure  and  friction,  reciprocal^  proportional  to  the 
dcgreeofcurvature,  proper  to  each  concentric  zone  of  theniint>r% 
ansfece ;  which  would  tend  to  produce  the  desired  figare,  so  Hn  at 
a  polisher,  covered  with  pitch,  could  be  made  instrumental  to  thit^ 
purpose.    For  though  the  sice  and  shape  of  the  pdtsherweTetf> 
remain  unaltered,  yet  its  resistonce  and  abrading  power  might  be 
considerably  modified,  by  varying  the  number  and  depth  of  the 
lomiwi,  made  in  the  pitch  which  covers  it.    And  the  effect  of  a 
process,  tbos  condactcd,  will  be  commensuniteto  the  time  it  i^ 
perristedin. 
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BwUlf  and  greater  frictioii  towards  its  extremities*  when  its 
previous  disposition  on  the  polisher  has  been  judiciously  pro- 
vided, in  the  manner  before  explained. 

Bttt«  to  fulfil  these  intenlions  effectually*,  a  certain  kind  ofDescription  o 
iBOtioD*  of  the  mirror  on  the  polisher,  mast  be  carefully  ob»  stroke^moft 
s«nwd»  during  tiie  operation  :  lor,  as  the  softer  pitch  will  proper  for  g i 
OQfttumalljr  yield*  and  sink  under  the  pressure  of  the  metal ;  "*<  ^^  ^^^ 
se^.tke  fomr  of  the  polisher,  degenerating  in  every  stroke^ 
flMMfr  be  oecoveredy  and  preserved  correct.  According  tathe 
jirinciplet  before  laid  down,  the  &ce  of  the  polisher  must  be 
coasiderably  brger  than  that  of  the  metal,  in  order  to  afibrd 
a. jester  resistance  to  tlie  speculum,  towards  ils  extremities: 
so  thai,  ms  the  metal  covers  only  a  part  of  the  polisher,  if  the 
ftnaci  were  to  be  confined  in  its  motion,  the  pitch,  sinking 
iioder  k,  would  expand  itself  laterally,  and  become  heaped' 
up  suddenly/  around  the  tract  of  the  mirror's  pressure; 
whiokmnst,  therefore,  to  obviate  this,  be  so  conducted,  at 
to  traverse*  in  quick  and  regular  succession,  every  part  of 
thflL  poKsker,  in  order  to  recover  the  regularity  of  its  figure  as 
£»t  as  it  becomes  vitiated.  And  this  is  effected  in  two  vmyst 
either  fay  enhrged  circular  strokes  of  the  metal^  brought 
coiiiidnmbi]p  beyond  the  edges  of  the  polisher,  in  order  to 
repiessy  towards  the  center,  the  pitch,  which  had  become 
raised  near  its  edges,  or  by  straight  diametrical  strokes,  across 
its  sar&ee,  in  every  direction  successively :  either  of  which 
will  tend  to  poeserve  the  figure  of  the  polisher,  and,  conse- 
(}uenUy,  of  the  mirror,  nearly  spherical.  As,  however,  a 
spherical  figure  is  not  that  which  is  ultimately  intended,  so 
thcM  aodes  of  conducting  the  process  are  to  be  pursued 
only  tsU  the  minor  has  acquired  a  sufficient  polish,  and  a  figui^ 
neaily  spherical :  and  then,  in  order  to  give  it  a  parabolic  or 
hypefboUc  shape,  the  motion  of  the  mirror,  on  the  polisheft 
sbouM  be  such,  as  that  the  center  of  it  may  describe  a  spiraf 
linasoand'  the  center  of  (he  polisher,  by  enlarging  the  dr> 
calic  stfokes,  titt  the  edge  of  the  mirror  arrives  at  the  edge 
of  the  •  polisher;,  and  then  contracting  the  motion  gra* 
dttilly^rlill'  the  minor  returns  to  the  center,  in  (he  same  spiral 
caaiie*  Bjr  whkh  means^  any  sudden  and  irregular  eleva* 
tiao.iOfi^thQ  fUdkf  beyond'  the  place  of  the  mirror,  will  be 
preaentad^:  vMe^  at^the  lamc  time*  it  will  become  regukriy 
cjfentod^  iraaatha  ootor^c^,  in-  the  form  of  aconoid«  aad 

£3 
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tkus  be  adapted  for  commanicatmg  the  same  figure  to  tlio 
mirror. 

I  have  been  led  to  adopt  aqd  practiie  this  method  of  po* 
lithing  mirrors*  by  the  train  of  reflections   and  reasoning 
herein  described,    and  with  sufficient  success,  for  its  unre* 
served  recommendation.     In  one  particular,  it  oorretpdody 
y^th  the  method  published  by  Mr.  Mudge,  in  the  Pkilpso- 
pbical  Transactions^  via.  in  the  direction  of  th«  motioo  otedl 
in  polishing  the  mirror.     But  this  seems  to  have  been  pro»' 
scribed  by  him»   without  any  respect  to  the  prepertjet  e^ 
mobility  aiyl  inequality  of  friction,  in  the  pitchy  ooatiiig  of 
the  poUsher ;  which  things  be  has  not  noticed.    And  yet,  at 
any  sort  of  motion,  without  a  proper  regard  and  adaptation 
to  the  quiilities  of  the  pitch,  would  be  iifefiectiial,  it  is  here 
attempted  to  s^pply  that  defect ;  because  no  method  can  be 
rightly  pursued  in  practice,  nor  its  success  be  uniform,  nor  any 
figure  already  given  to  the  mirror  be  Stored,  if  those  arUsts, ' 
nfho  would  follow  it,    are  ignorant  of  the  principles  an^ 
agency  on  which  it,  is  really  founded.    For,  in  every  procesa 
of^  subtil  ^nd  delicate  a  nature,  some  untoward  aoddenta 
and  circumstances  must  occur,  which  will  grow  above  the 
control  and  correction  of  any  person,  who  is  not  aware  of  tho 
secret  causes  from  whence  they  arise.     In  such  cases,  the 
practice  will  be  as  imperfect  as  the  theory  it* 
ethod  of  uk-      It  has  been  above  explained,  how  the  middle  zoiie,  or  tract ' 
[^ace^oTthc  of  the  polisher,  equidistant  firom  its  inner  and  outer  edge, 
(Usher.  vyhen  there  is  ^  yoid  at  the  center,  will  oppose  a  greater  de- 

gree  c^  ffiction  to  (he  mirror,  than  the  other  parts  of  th« 
polisher.  And,  to  prevent  the  unequal  wearing  of  the  mir* 
ror,  by  the  increased  action  of  th»  zone,  it  will  be  proper, 
that,  agreei^ble  to  the  ipethods  of  prevention  of  this  e(fecf 
before  p^entioned,  there  should  be  circular  furrows  indented 
i^^the  pitch  within  this  zone,  more  or  fewer,  according  to  the 
st;^  of  the  qiirrpr,  and  the  designed  degree  of  its  rurvatorei 
in  order  thfit  the  pi^ch  may  subside  into  the  furrows,  and 
thus  the  resistance  ai^d  friction  in  that  tract  may  be  dtminishe<j. 
This  will  be  very  easily  accomplished,  by  putting  the  po*' 
lisher  on.  the  arbor  of  a  lathe,  and  aitttng  oat  some  of  the 
pitch  in.  circular  grooves,  with  a  small  sharp  ^d  bodcave 
tiding  pliiseh  wetted  with  water,  in  which  iome  soap  haa 
hpen  dissglvedv  .And  this  oviy  hifi  performed.. and  TupeMtdi 
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if  necessary,  without  any  injury  to  the  surface  of  the  po- 
lisher, if  i4  be  previously  wetted,  to  prevent  the  splinters  x)f 
the  pitch  from  sticking  to  it ;  which  may  be  washed  off,  by  a 
soft  brush  or  pencil^  from  the  ]>olisher,  it  being  immersed  in 
water. 

Since#  in  the  Gregorian  telescope,  the  defect  of  Rgure  or  j^  j^  \^Q^^Qf  ^, 
cmrvatiire^  from  that  of  a  conoid,  in  one  of  the  mirrors,  may  the  imall  spe 
be  compensated  by  a  contrary  curvature  in  the  o'lher;  amdfJJ*""?  *}^^^ 
since^  in  either  of  the  mirrors,  whose  breadth  is  given,  the 
degree  of  variation  in  its  figure,  from  that  of  a  sphere,  ought 
to  be  so  much  the  greater,  as  its  focus,  or  radius  of  curvature, 
is  shorter;  it  will,  on  this  account,  be  far  more  difficult,  to 
effect  a  proper  figure  of  the  small  mirror  in  this  telescope, 
tium  of  the  large  one;  because  the  former  must  be  a  greatei 
segment  of  the  sphere,  than  the  latter.  For  which  reason, 
instead  of  making  the  one  of  an  elliptic,  and  the  other  of  a 
puaboltc  form,  I  imagine  it  would  (with  the  exceptions 
before  mentioned)  be  more  proper  to  rest  content  with  a  spluip 
rical  form  in  the  little  mirror,  (by  which  means,  several  of 
these  latter,  being  festened,  with  cement,  beside  each  other, 
on  the  same  handle,  might  be  accurately  and  easily  ground 
auid  polished  together,  on  one  tool  and  polisher,  made  sufli« 
ciently  large);  and  to  employ  the  great  efforts  on  the  large 
mirror,  in  rendering  it  of  an  hyperbolic  form  ;  which  is  not  at 
all  more  diflkult  than  it  is  to  make  it  parabolic  :  for,  on  ac- 
count of  the  small  extent  of  surface  of  the  little  mirror,  it  it 
very  difficult  to  govern  and  regulate  its  motion  and  pressure, 
so  as  to  communicate  to  it  any  certain  figure,  if  polished  by 
itself  singly ;  as  it  must  be,  when  it  is  to  be  of  any  other  than 
a  spherical  form.  Yet,  even  this  may,  by  an  intelligent  and 
dexterous  artist,  be  accomplished,  to  a  considerable  degree  of  — ^/g^i^e" 
perfection,  in  the  manner  abo\'e  menlionncd,  as  I  have  re-  may  be  gives 
peatedly  experienced ;  though  the  process  is  much  more  easy 
and  pertain,  in  figuring  the  large  mirror  (under  that  limitation 
of  its  siae  before  intimated):  for  the  greater  ,the  surface  to  be 
polished  is,  the  less  will  any  inequality  of  pressure,  in  the 
operation,  alter  the  form  of  the  mirror,  or  the  polisher ;  such 
inequality,  being  a  part  only  of  the  motive  force  employed ; 
and  the  more  ei(tensive  the  surface  is,  the  less  proportion  does 
the  motive  fcirce  bear  to  the  force  of  cohesion,  which  tends  to 
pfdcnre  an  uniformity  of  pressure  in  the  mirror,  and  .of  figure 
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in  the  polisher.     And  I  believe  it  is  on  thb  account^  rather 
than  thai  of  proveiiliiig  aberrations  of  the  Tay*i  of  Nght,  from  s 
supposed  spherical  shape  of  the  mirrors^  that  ttie^opes  of 
greater  apertures  and  foci  are  more  accurate  ;  the  iaxgef  sur* 
faces  of  their  mirrors  having  a  tendency,  during  the  opesation 
of  polishing^  to  preserve  the  r^ularity  of  their  figure,    For« 
Jot  the  aperture  of  a  telescope  be  ever  so  large,  with  r«speoi 
to  the  fbcas  of  the  great  mirror ;  yet  when  the  object  it  v«ry 
I  larger  spe-    remote,  the  central  part  of  the  field  of  view  (the  rays  ol  light 
^ly  figSn.  from  which  are  parallel  to  the  axis,)  ought  to  appear  perfectly 
dutinct,  if  the  metals  were  wrought  up  to  the  correct  figuro 
of  conoids:  and  the  vulgar  doctrine  of  aberrations    whicli 
rehte  only  to  spheres,  is  entirely  inapplicable^    The  only 
standard,  for  the  measures  of  the  aperturea  and  foot*  it  ths- 
degfce  of  ingenuity  in  the  workman,  who  fabricatet  thit^  a»» 
siruaentv    There  are  mitoy  delects  in  figure^  besides  » tpfcgi 
Heat  form  of  the  mirrors;  aad  it  happens  but  too  frequenl^s 
tiiat  a  telescope  it  very  indistinct,  firom  a  bad  figure  of  thM|» 
though  that  figure  is  the  nearest  to  a  conoid  of  any  raguhur 
«arve :  for  this  is  of^  the  case,  when  the  central*  the  «»• 
trcttie,  aqd  the  intermediate  parts  of  the  mirror,  suocetnivety' 
and  separately  expfftad  to  receive  the  light  from  the  olijectr 
appear  to  have  the  same  fi)Gus,  And  this  mostly  occurs,  wheiv 
the  mirrors  are  small ;  certain  tract|,  or  portions  of  their  tar* 
(ace,  being  more  worn  down,  by  the  grinding  or  polislMnj^ 
than  others,  arising  firom  thedifiiculty  of  pre<ierving  an  uniform 
pressure  during  the  operation^  and,  consequently,  a  regular 
figure  of  the  polisher* 

Another  ,  method,  different  from  that  now  dcscrib^«  of 
communicating  to  mirrors  a  parabolic  form,  has  beea  discQve* 
red  by  the  Tate  Rev.  M.  Edwards,  and  published  in  the  Nan- 
tical  Almanack,  for  the  year  1787.  He  recommends,  io  make 
the  edge  of  the  polisher  the  periphery  of  an  ellipse;  so  that  th« 
face  or  area  of  it  may  not  be  round,  but  oval :  the  shortest 
diameter  of  the  ellipse  being  equal  to  that  of  the  mirror ;  and 
its  longest  diameter  to  be  to  the  shortest,  as  10  to  9.  Anct 
he  aBirms,  that  a  mirror,  finished  on  such  a  polither,  will  provo 
tobedfa  parabolic  form;  if  the  process  be  conducted,  by 
employing*  throughout  the  operation,  straight  strokes  of  ikn 
mirror,'  diametrically  acrot  the  polisher,  in  every  direotioo; 
Ham  in^the -method  rccommciMM  by  M«  Mudge,  whatwef 
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kind  of  flaotion  be  ttsed,  in  bringing  the  face  of  the  mirror  torn 
polifhp  the  parabolic  form  is  directed  to  be  acquired,  only  by 
a  areolar  motion  in  polishing :  Mr.  Mudge  having  declared, 
that  the  eflSsct  of  sock  straight  strokes  would  be,  to  produce  no  ' 
other  than  a  correct  spherical  figure  in  the  mirror.  Here,  then* 
are  opposite  motioas,  and  declared  to  be  productive  of  con- 
trary cflectt,  proposed  by  two  very  inleUigent  artists,  with  a 
view  of  promoting  the  same  effect ;  the  only  difference  being 
this,  that,  in  the  one  case,  the  face  of  the  poUsher  is  supposed 
to  be  round,  and  in.  the  other,  oval :  a  difibrence  that  a  person 
may  wdl  imagine  to  be  (as  it  really  is)  of  \*ery  little  impor- 
tanca ;  and  he  may  be  easily  led  to  suspect,  that  the  presumed 
efiecC  of  either  mode  is  only  imaginary ;  that  a  spherical  (igare 
of  the  mirror  has  been  mistaken  for  a  parabolical  one;  or  that» 
if  the  ktler  has  been  produced,  it  may  have  been,  not  by 
method,  but  by  chance;  and  he  may  naturally  distrust  any 
mie  cr  method  advanced  for  this  purpose.    Thus,  when  di^ 
ftnnk  inatiuctions  are  given,  by  different  persons,  without 
any'reasoQ»  or  expbnations  assigned  as  the  foundation  of  them> 
the  whole  rests  on  authority ;  authorities  clash,  and  then  the 
worst  may  be  fiiilowed,  or  all  be  rejected ;  and,  for  want  of  a. 
giiide'r  an  uacertain  practice  he  adopted.     It  is  for  this  reason, 
1-  have  jadged  it  necessary  here,  (as  also  in  former  essays,  made 
poUie,)  to  be  very  minute^  in  attempting  to  investigate  the 
groBMb  of  any  method  to  be'  pursued,  and  the  principles  of  ac- 
tion, in  tbeeperatibn  oftheinstrumenu  lam  treating  of. 

Iheve  made  a  trial  of  the  method  of  polishing,  proposed  by.commcnda- 
Mff.Xdwards,  with  attention  toall  the  circumstances,  which  he  ^^o"  •f  <b«  n^ 
diieots  to  he  observed ;  and>  from  the  result,  I  have  reason  to  ^^^^^ 
beliefe^  that  hi«  method  is  a  good  onjo,  and  will.  If  jodicioosly 
applied,  produce  as  correct  a  figure  of  the  mirror,  as,  perhaps, 
any  other,  yet' made  public.    But,  whoever  will  attentively  in- 
vest^te  the  nature  of  the  dpcmtion,  wiU,  I  think,  cease  to 
wonder,  that  modes  of  conducting  it;  seemingly  so  dissittiilar, 
tend  to  thjB  skn^e  effect  i  and  perceive,  tHat  the.  contrariety  i^i 
not  real*  but  merely  apparent  *.  . 

FoTj  in  either  methods  it  is  not  the.dl];ection.of  thq  potipn 

*  Ifi  the  method^  of  figuring  the  mirrors,  published  by  Mr. 

aiidhgr  Mr.  Edwards,  it  i<  stated  by  Mr.  Mudge,  that  he 

i diiring the  proctej anpUe^  to thepolish^ a  concave 
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"ht  radial  and  emptoyed,  DOT  the  shape  of  the  area  of  the  poll&her,  which^  in  . 
^ke*^.      reality,  produces  a  conoidal  form  in  the  mirror ;  but  a  gradual 
irt(L  alteration  in  the  curvature  of  the  face  of  the  polisher^  by  yield- 

ing of  the  pitchy  under  the  pressure.     And,  therefore,  when 
any  part  of  the  area  of  the  polisher,  whether  it  be  round  or 
oval,  is  more  extended  than  that  of  the  mirror ;  the  pitch, 
moving  laterally,  will  become  elevated,  and  its  curvature  les-  t 
seaed,  in  that  part.  So  that,  in  a  polisher  of  oval  shape>  whoae 
conjugate  diameter  is  equal  to  that  of  the  mirror^  the  pitch 
wtH  ascend  and  accumulate^  in  the  patt,  which  lies  without  ibm 
ctfciihir  area  of  the  mirror,  inscribed  in  the  ellipse.    The  9Z* 
tremities  of  the  mirror  will,  therefore,  be  worn  down,  when 
each  part  of  them  is  made  in  rotation,  by  straight  strokes  acroM 
the  poltsber,  in  the  transverse  diameter  of  the  ellipse,  to  tni» . 
vtne  that  part  ef  it,  which  circumscribes  the  circle;  and,  by . 
such  strokes  made  twice,  directly  in  that  diameter,  and  oftener.. 
obliquely,  is  each  rotation  of  the  mirror,  as  the  operator  movea. 
r^ead  the  polisher,  during  the  process,  the  ceguhur  shape  of  the> 
poKiher  is  preserved.     But  it  is  easy  to  conceive,  that  the . 
same  effects  would  follow,  though  the  polishing  were  con-- 
ducted,  not  by  straight  strokes  across,  but  by  round  strokes,  m 
a  spiral  direction^  as  above  mentioned.    And  I  am  doubtful,* 
mibt  whith    to  which  of  these  motions  the  preference  should,  be  given  ;  or 
tay  be  pre-     whether  they  ought  not  to  be  interchangeably  used,  to  pro« 
^'  dtice  the  most  elaborate  form  in  the  minror ;  as  also,  whether 

this  method,  of  Mr.  fuiwards,  is  better  than  the  former,  by  Mr. . 
Mudge,  above  de«:ribed.    For  1  have  been  deprived  of  lei- 
sore  and  opportunity  (by  the  war,  and  public  troublesp  diirio|p 
the  French  invasion  and  the  rebellion ;  .in  which,  most  f£mf 
fostnimcnts,  for  such  purposes,  were  h>st»  in  the  phindcr  and. 

tool,  which  be  calls  a  bruiser ;  by  which  he  roust.  Ijav^  preserved 
or  recovered,  the  £gur^  of  the  polisher^  and,  consequently,  of  the 
mirror,  that  otherwise  must  have  become  vitiated,  by  the  unequal 
rc^staiice  of  the  pitch  \  and  Mr.  Edwards  made  furrows  in  the 
coating  of  pitch,  or  his  polishers.  It  \i  to  these  circumstances, 
and  not  to  the  direction  of  the  motion  employed,  or  the  eHiptic 
area  of  the  polither,  that, 'I  can  think,  was  owing  to  the  success, 
attendant  on  their  methods:  the  bruiser  being  necessary,  to  supply 
the  defect  of  furrows  in  the  pitch;  and  the  ovpVform  not  essential, 
when,  there  w/ere  such,  ()iUy  dispos^j  and  also  tfie 'polisher  o( 
proper  size,*&c.  as'here^di/ected;  "         * ' 
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destruction  ofmy  house.)  to  prosecute  the  experiments^  wUcIi 
Slight  have  enabled  me  to  spegk  with  more  precision ;  and 
which  I  would  have  done,  from  the  desire  I  had,  to  contribute 
to  the  perfection  of  so  noble  an  instrument  as  the  reflecting  te« 
lescope, 

I  know,  that  both  methods  will,  injudicious  practice,  pro-  Both  may  sac  l 
duce  the  desired  efiect ;  but  this  effect  will  be  limited,  in  do-  ^ 
gree  of  perfection,  and  sometimes  frustrated,  when  the  causes 
and  circumstances,  that  operate  in  it,  are  unknown.    In  either 
method,  and  with  a  polisher  of  round  or  oval  shape,  it  is  indit-  ^ 

pensably  necessary,  that  there  shoukl  be  furrows  made  in  the 
coating  of  pitch,  (to  allow  it  to  subside,  in  regular  gradatioo* 
from  the  middle  to  the  edges,)  by  indenting  it,  either  in  squares, 
as  is  usually  done,  or  in  circular  channels ;  both  which  must 
be  renewed,  as  they  become  filled  up  and  obliterated ;  which 
will  always  happen  soonest  in  the  middle  zone  or  tract  of  the 
polisher,  between  the  center  and  other  edge,  whether  the  fur- 
rows be  ctrottlar  or  longitudinal :  and,  if  this  be  not  done,  the 
regularity  of  curvature  would  not  be  preserved  in  the  mirror,  or 
the  polisher.  But,  shice  there  is  no  obstacle  to  the  subsidence 
of  the  pitch,  n^r  its  outer  edge,  and  its  inner  edge,  when 
there  is  a  void  space  at  the  center,  I  believe  the  furrows 
ought  not  to  be  made  there,  but  in  the  intermediate  space 
only.  And  I  am  of  opinion  that  it  is,  from  the  judicious  db-^Jbiit  these 
position  of  these  furrows,  the  most  correct  shape  ot  the  mtrror'>>""^  ^^* 
is  to  be  acquired ,  whether  the  polisher  be  round  or  oval,  or  pitch, 
the  pitch  hard  or  sofl  x  for  I  found,  that,  in  Mr.  £dwirds's  me- 
thod, and  -vtrith  pitch,  even  as  hard  as  he  recommends,  the 
channels  made  in  it  were,  towards  the  end  of  the  operation, 
nearly  obKterated,  m  the  middle  zone  of  the  polisher.  But  this 
will  not  happen  so  soon,  nor  so  dangerously,  with  hard  as 
with  sofl  pitch  ;  nor  will  the  correction  of  the  impaired  shape 
of  the  polisher  b^  so  difficult,  when  it  is  of  an  oval,  as  when  of 
a  circular  area :  ther«  being,  in  the  former  case,  less  of  irr^gii^ 
l^r  surface  in  it|,jto  be  reduced ;  and  a  more  steady,  uniform, 
and  simple  motion,  in  grinding,  may  be  pursued ;  which,  at  it 
\^ill  admit  of  a  less  degree  of  expe^tness  and  sagacity  in  the  ar« 
tificer,  will  be  oiore  commonly  attended  with  eminent  sao- 
cess  \  {To  be  Continued,) 

*  I  Imagines  that  a  polisher,  whose  area  is  of  an  oval  form, 
would  be  better  adapted  to  the  formation'  oCk  parabolic^  than  an 
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Thomas  Andrew  Knight^  Esq,  F.R.S.    From  the 
losopkical  Transactionif,  \S06. 
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Theory  dc-      Jt  HAVE  endeavoured  to  prove,  in  several'  Mbmoirs*  whSih 

teu,  by  the  Y^  ^^^  ^^^^  ^^  ^^  hon6ur  to  lay  before  the  Rojal'Societjr^ 
avthor:  that  that  the  fluid  by  which  the  various  parts-  (that  are  anmially 
£c"uTough'  ^^^  *®  trees,  and  herbaceous  plants  whose  organisation  it • 
the-  leaves  and  similar  to  that  of  trees),  are  generated,  has  ptevioosly  dtcu* 
^^^^'  lated  through  their  leaves  f  ckhcr  in  the  same,  or  preceding 

by perbofic  conraliire^  bi  the  apecnhiin ;  and  (bal  the  bitter  iriVb#> 
mntcomctlyfornied  by  a  polisher,  whose  area  is  ncariyciroiilut 
For,  in  otdv  tp-make  the  speculum.  byperboHc^tbe  toogtttdi^. 
iseier  of  the  oval  polisher  vuist  be^CMMiderabiy  gjcealer  thaiktht 
shortest  ooe«  L  e.  than  the  breadth  of  the  mindr ;  as  will  beevir 
dent,  from  a  consideration  of  the  circunistancts  I  have  eod^ . 
voured  to  expTain.  And,  as  the  mirror  must  be  carried^,  by  the 
strotLCs  in  polishing,  to  the  extreme  verge  of  the  polisher ;  so» 
when  it  Is  to  travene  it,  in  the  direction  of  its  longest  diameter^  It 
wiM  have  its  center  or  vertex  removed  too  far  fVom  that  of  the  po- 
^ .  -  *  '-- lisber,  to  acquire  from  it  a  tree  conoidal  figijre.  EHber,  tfaerefort 
tbe  fiiee  of  the  polisher  should  be  vound ;  or,  if  it  be  eval,  it 
ought  to  be  rendered  a  less  eecenlric  cUipae,.  by  having?  its  sbortert 
diaiueter  greater  than  that  of  tbe  minor,  which. will  allow  thsresr 
tent  of  the  polisher  to  be  redueed*  by  contraeting  proportioAaMy- 
jts.tran  verse  diameter ;  i.  e.  it  must  be  brought  nearer  V^a  ciiciilar 
tfgure.  For  the  objection^  mentioned  bji  Mr;  Edwards^  tOr  a. 
round  shape  of  the  polisher,  when  it  is  to  be  considerably  largec 
than  the  mirror,  via.  ^  that  it  makes  the  latter  perpetually  into  a 
**  segment  of  a  larger  sphere,  and  by  no  means  of  good  figure/  1 
apprehend  to  have  chiefly  ariseji,  from  an  omission,  in  those  who 
tvMit,  to  make  furrows  in  tlie  pitch,  in  the  proper  tract,  on  the 
snrfboe  of  the  polisher ;  which,  if  it  had  been  done,  ^uld  have^ 
produoed,  not  a  spiierica},  hot  a  canoidal  figuie. "'  • 
.  *  In  the  Phil.  Trans.  Sm  1801,  ISoS,  MU4,  and  1805%       '  ' 

t  During  the  oirculaiioDr  of  tbe  sap  thnmih  the;  tearBi,  » 
transparent  fluid  is  emitted^  in  the  night)  from  pores  sitealad. 
en  their  edges.;  and  on  evaporating  thb  liquid  oh^ftipH  frem 
vary  luxuriant  plants  of  the  vio^  I  found,  a  vei;y  iai^cClidiiUflB^ 
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•  teasen,  aud  subsequently  desoended  through  their  bark  ;  and 
«iter  having  repealed  every  experiment  that  occurred  to  me, 
(rom  which  I  suspected  an  un&vouraUe  i?eiult«  1  am  not  in 
possession  of  a  single  6ct  wliich  is  not  perfectly  consisleat 
with  the  theory  1  have  advanced. 

Tliere  is,  however,  4me  ckoumsCance  staled  by  Hales  asid  Apparem  db- 
Du  Hamel,  which  appears  itrongly  to  militate  against  «7^^['^^?^ 
hypothesis ;  and  as  ^hat  circiunstanoe  probably  induced  Hales  Hales  and 
to  deny  altogether  the  existence  of  circulation  in  plants,  ;and  ^  Hamd. 
Do  Hamel  to  speak  less  decisively  in  favour  of  it  than  he  pos- 
aibly  might  otherwise  have  done,  I  am  anxious  to  reconciie 
the -statements  of  these  great  naturalists,  (which  I  acknowledge  ^ 

to  be  fierfactly  correct,)  with  the  statements  and  opinions  il 
have  on  ibcmer  occasions  comrauicated  to  you. 

Both  Hakft  ani  Du  Hamel  have  proved,  that  v^en  two  i^^^  thesica 
•ciccsriar  incisk>nB  through  the  bark,  round  the  stem  of  a  tree,  below  an 
are  made  ot-a  small  distance  from  each  other,  and  when  the  of  l^Lk^li 
bafk  Isetween  these  incisions  is  wholly  idcen  away,  that  por-  and  grows, 
tion  of  the  stem  whk:h  is  below  the  mcisions  throngh  the  balk  ^"^^^  ^'^^ 
cutitinuea  ioMre,  and  in  some  degree  to  increase -in*  size, 
though  nrocl^  more  slowty  than  the  parts  above  the  incisions, 
Tkwy  have  also  observed  that  a  small  elevated  ridge  (bonrreia^ 
is  farmed  lound  the  lowor  lip  of  the  wKmnd  in  the  bark,  which 
oakfli  saaie  sKghit  advances  to  moot  the  bark  and  wood  pn>^ 
jocttad,  in  oudi  hoge  <piantity,  iiorn  the  oppasite,  or  apper  Irp 
of  the  wound. 

1  Swvo  «n<toawaured,  in  a  former  ^lemoh',*  to  expkin  the  Explfmattoa  dP 
enme  why  some  portion  of  growth  takes  place  below  inci-  this  fact. 
-aiom  tferoogh  the  4nrk,  by  supposing  that  a  small  part  of  the 
tr«o  mp,  desoonding  from  the  leaves,  escapes  downward*; 
ihroogii  the  porous  substance  of  tlie  albumom.  Several  facts 
■tJrtafl  by  Hdet  seems  favourable  to  this  supposition ;  and  the 
exiflence  of  a  power  in  the  alburnum  tooarry  Ifae  sap  m 
4iffmnt  4iMctiona,  is  proved  in -the  grqwth  of-  inverted  cut- 
tings of  different  species  of- troes.f    But  I  have  derived  so 

to  remain,  which  was  similar  in  external  appearance  to  carhorate  . 
of  lime.    It  must,  however,  have  becu  evidently  a  very  difiierent 
substance  from  the  very  large  portion,  which  tbc  water  held  w 
solution.    I  do  not  know  that  this  substance  has  been  analysed, 
or  noticed  by  any  naturalist. 

•  Phil.  Trans,  for  1803.  +  Ibid,  for  1801. 
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many  ftdvantages,  both  as  a  gardener  and  (armer,  (parttctdarly 
in  the  management  of  frait  and  forest  trees*)  from  the  expe* 
rimenU  which  have  been  the  subject  of  my  former  memoin* 
that  I  am  confident  much  public  benefit  mig^t  be  derired  from 
an  intimate  acquaintance  with  the  use  and  office  of  the  nuioas 
organs  of  plants ;  and  thence  feel  anxioits  to  adduce  fiicts  to 
prove  that  the  conclusions  I  hare  drawn  are  not  incoosistefit 
with  the  facts  stated  by  my  great  predecessors. 
The  first  mo-       It  has  been  acknowledged,  I  beiiove«  by  every  naturalist 
tionof  thetnie^lio  has  written  on  the  subject,  (and  the  fiict  is  indeed  too 
Mdon  iT™^*  obvious  to  be  controverted,)  that  die  matter  which  enters  into 
downwards      the  composition  of  the  radicles  of  germinating  seeds  eadsted 
]»eviousiy  in  their  cotyledons ;  and  as  the  radicles  eocrease 
only  in  length  by  parts  successively  added  to  their  apices^  or 
points  most  distant  from  their  cotyledons,  it  fellpws  of  neces- 
sity that  the  first  motion  of  the  true  sap^  as  thb  period^  it 
downwards.    And  as  no  albumous  tubes  exist  in  the  radicles 
of  germinating  seeds  during  the  earlier  periods  of  their  growth* 
the  sap  in  its  descent  must  either  pass  through  the  baifc,  or 
the  medulla.    But  the  medulla  does  not  appiarently  oontaia 
any  vessels  calculated  to  carry  the  descending  sap;  whilst 
— tfirongh  the  ^  cortical  vessek  ar^  during  this  period,  much  distended  and 
hark.  fiiU  of  moisture :  and  as  the  medulh  certainly  does  not  cany 

any  fluid  in  stems  or  branches  of  more  than  one  year  'old,  it 
can  scarcely  be  suspected  that  it,  at  any  period*  conveys  the 
whole  current  of  the  descending  sap* 
poetical  vetielt     As  the  leaves  grow»  and  enter  on  their  office,  cortical  vet* 
from  the  bsies  gels,  in  every  respect  apparently  similar  to  those  which  des- 
hf  which  the'  tended  firom  the  cotyledons,  are  found  to  descend  fjxmi  the 
sap  descend,     bases  of  the  leaves ;  and  there  appears  no  reason,  with  whieh  I 
'  am  accpminted,  to  suspect  that  both  do  iiot  carry  a  simibr  fluid, 
and  that  the  course  of  this  fluid  is,  in  the  fint  instance,  always 
towards  the  roots. 
The  aiccndiDf     The  ascending  tap,  on  the  contrary,  rises  wholly  through 
sap  pasiei        |{ie  albumum  and  central  vessels ;  for  the  destruction  of  a 
^bwmun  Mid   portion  of  the  bark,  in  a  circle  round  the  tree,  does  not  imme- 
centnl  vessels,  diately  in  the  slightest  degree  check  the  growth  of  its  leaves 
and  branches:  but  the  alburnous  vessels  appear,  from  the 
teperiments  1  have  related  in  a  former  paper,^  and  iVom  those 

•  PhiLTniDS.  for  1804. 
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X  shall  now  proceed  to  relate^  to  be  also  capable  of  an  inverted 
actiooy  when  that  becomes  necessary  to  preserve  the  existence 
of  the  plant. 

At  soon  as  the  leaves  of  the  oak  were  nearly  full  grown  Experimentt 
in  the  last  spring,  I  selected  in  several  instances  two  poles  df  ^^^^^"^ 
the  tame  age,  and  springing  from  the  same  roots  in  a  coppice, 
which  had  been  felled  about  six  years  preceding ;  and  making 
two  circular  incisions  at  the  distance  of  three  inches  from  each 
other  through  the  bark  of  one  of  the  poles  on  each  stool,  I  * 
destroyed  the  bark  between  the  incbions,  and  thus  cut  off  the 
stem  and  roots,  through  the  bark.     Much  growth,  as  usual, 
took  place  above  the  space  from  which  the  bark  had  been 
taken  off,  and  very  little  below  it. 

Examining  the  state  of  the  experiment  in  the  succeeding 
winter,  I  found  it  had  not  succeeded  according  to  my  hopes : 
for  a  portion  of  the  alburnum,  in  almost  every  instance,  was 
lilelest,  and  almost  dry,  to  a  considerable  distance  below  the 
space  firom  which  the  bark  had  been  removed.  In  one  in- 
stance the  whole  of  it  was,  however,  perfectly  alive;  and  in 
this  I  firand  the  specific  gravity  of  the  wood  above  the  decor- 
jticatad  space  to  be  114,  and  below  it  1 M  ;.  and  the  wood  of 
the  unmutifated  pole  at  the  same  distance  from  the  ground  to 
"be  112,  each  being  weighed  as  soon  as  it  was  detached  from 
the  root. 

Had  the  trae  sap  in  this  instance  wholly  stagnated  above  the 
deoiwticated  space,  the  specific  gravity  of  the  wood  there 
ooght  to  have  been,  according  to  the  result  ot  former  experi- 
nientt,*  comparatively  much  greater:  but  I  do* not  wish  to 
daaw  any  conclusion  from  a  single  experiment ;  and  indeed 
I  tee  very  considerable  difficulty  in  obtaining  any  very  satis^ 
fiicloryy  or  decisive  &cts  from  any  experiments  on  plants,  in 
this  case,  in  which  the  same  roots  and  stems  collect  and 
convey  the  sap  during  the  spring  and  summer,  and  retain, 
within  themselves,  that  which  is,  during  the  autumn  and 
winter,  reserved  to  form  new  organs  of  assimilation  in  the 
tocceeding  spring.  In  the  tuberous-rooted  plants,  the  roots  Hxperlraent 
and  stems  which  collect  and  convey  the  sap  in  one  season,  ^*^^  ^^*  P^^** 
and  those  in  which  it  is  deposited  and  reserved  for  the  suc- 
ceeding %eaM}n,  are  perfectly  distinct  organs ;  and  from  one 

*  Phil.  Trans,  for  1805. 
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of  these,  the  potaioe,  I  obfauned  more  inttrestiDg  and  decmtre 
Jesuits. 

My  principal  object  was  to  prove  that  a  fluid  deicends 

jGrom  the  leaves  and  stem  to  £atm  the  iid>eroiis  rooU  of  this 

plant ;  and  that  this  fluid  will  in  part  escape  dowQ  the  at- 

bumous  substance  of  tbe  stem  when  the  oonlinuitf  of  the 

cortical  vessels  is  interrupted ;  but  I  had  also  another  otyect 

in  view. 

The  early  va-       Every  gardener  knows  that  early  varieties  of  the  petatoe 

'ietiet^^wd     jiever  afiord  either  blossoms  or  seeds;  and  I  attnbuted  this 

Mmit  nor  seeds,  peculiarity  to  privation  of  nutriment,  owing  io  the  tubers  bemg 

because  the     fiKined  pretematurally  early,  and  thence  drawing  off4bat  fo»* 

contume  the     ^^'^^  ^^  ^  ^^  ^P'  ^^^^b  in  the  ordinary  course  of  natig 

true  tap  which  is  employed  in  the  fiurmation  and  nutrition  of  blnssains  «nd 

mighthave       ^^ 

formed  them.    ~*";       ^  

Cuuiogi  of  the     *  theretore  planted,  in  the  last  spring,  aette  ^Hings  of  m 

potatoe  ma-     very  early  variety  of  the  polatoe,  which  had  tiesrer  btm 

naged  to  at  to  j^k^  to  blossom,  in  garden  pots,  havipg  heaped  the  mimU 

tubers  *s  b|gh  as  I  could  abpve  the  level  of  the  pot,  and  planted  Am 

portion  of  the  root  nearly  at  the  top  of  it    When  the  plarta 

had  grown  a  few  inches  high,  they  were  secured  to  stiMg 

sticks,  which  had  been  fixed  erect  in  the  pots  for  that  pi0^ 

]M>ae,  and  the  mould  was  then  washed  away  from  the  bat^s 

of  their  stems  by  a  strong  current  of  u'ater.     E^h  plant  was 

now  suspended  in  air,  and  had  no  communication  with  the 

soil  in  the  pots,  except  by  its  fibrous  roots,  and  as  these 

are  perfectly  distinct  organs  from  the  runners  which  geneiaile 

and  feed  the  toberous  roots,  I  could  readily  prevent  the 

'—afforded       fonnation  of  them.    Efforts  were  soon  made  by  every  pjant' 

blotsomtand   .to  generate  ruxmers  and  tuberous  roots;  but  these  were 

<^niiti.  destroyed  as  soon  as  they  became  perceptible.    An  increaaed 

hizuriance  of  growth  now  became  visible  in  every  pkuiti 

numerous  blossoms  were  emitted,  and  every  blos&om  afforded 

fruit. 

The  redundant     Conceiving,  however,  that  a  small  part  only  of  the  tme 

tap  was  made  sap  would  be  expended  in  the  production  of  blossoms  and 

^thehfimches  ^^^'  ^  ^^  anxious  to  discover  what  use  nature  would  make 

instead  of  the   of  that  which  remained ,  and  I  therefore  took  effectual  means 

roots.  IQ  prevent  the  formation  of  tubers  on  any  part  of  the  plants, 

except  the  extremities  of  the  lateral  branches  those  being 

the  points  most  distant  from  the  earth,  in  which  the  tubers 
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miurally  deposited.  Aflcr  an  incflTective  struggle  ofa  few 
the  plants  became  perfectly  obedient  to  my  wishes* 
and  fermed  their  tabers  precisely  in  the  places  I  had  assigned 
them.  Many  of  the  joints  of  the  plants  during  the  experi- 
aent  became  enlarged  and  turgid ;  and  I  am  much  inclined 
lo  believe,  that  if  I  had  totally  prevented  the  formation  of 
regular  tubers,  these  joints  would  have  acquired  an  organiza- 
tioo  ctfpmble  of  retaining  life,  and  of  affording  plants  in  the 
raccecding  spring. 

I  had  another  variety  of  the  polatoe,  which  grew  with  Another  ctp«* 
great  luxuriance,  and  atlbrded  many  lateral  branches ;  and  "™*'*^- 
joA  mi  that  period,  when   I  had  ascertained  tlie  first  com-  ' 

Benciiig  ibrmation  of  the  tubers  bcr.eath  the  soil,  I  nearly 
detached  many  of  tliese  lateral  branches  from  tlie  principal 
fltcB^  letting  them  remain  suspended  by  such  a  portion  only 
ef  aBnimoas  and  cortical  fibres  and  vessels  as  were  sufficient 
ta  pceterve  life.  In  this  position  I  conceived  that  if  their 
kwrct  aad  stems  coatained  any  anemployed  true  sap,  it  coald 
aot  readily  find  its  way  to  the  tuberous  roots,  its  passage 
beng  ebitnictcd  by  the  rupture  of  the  vessels,  and  by  gravi* 
tatimi;  and  I  had  soon  the  pleasure  to  see  that,  instead  of  re« 
taming  down  the  principal  stem  into  the  ground,  it  remained 
aad  fermed  small  tabers  at  the  base  of  the  leaves  of  the  de- 
poxlisg  branches. 

Hie  preceding  (acts  are,  I  thu.k,  sufHcient  to  prove  that  the  Htoce  ibe  ta« 
flaid»  ftom  which  the*  tuberous  root  of  the  poutoe,  when  t>crs  are  farm* 
growiag benea:h  the  soil,  derives  its  component  matter,  exists  KMnlinghomt 
previoasiy  either  in  the  stems  or  leaves ;  and  that  it  subse-  tba  stems  or 
qucntlj  descends  into  the  earth :  and  as  the  cortical  vessels*  j^^^*^^ 
daring  every  period  of  the  growth  of  the  tuber,  are  filled  with 
the  trae  sap  of  the  plant,  and  as  these  vessels  extend  into  tlia 
fttaners,  which  carry  nutriment  to  the  tuber,  and  in  other 
instances  evidently  convey  the  true  sap  downwards,  there 
appears  little  reason  to  doubt  that  through  these  vessels  the 
taber  is  naturally  fed. 

To  ascertain,  therefore,    whether  the  tubers  would  con- (;„y^il^  of  H^^ 
tinoe  to  be  fed  when  the  passage  of  the  true  sap  down  the  taben  impad* 
cortical  vessels  was  interrupted,  I  removed  a  portion  of  bailc  ^p|u,.^hT' 
of  tiw  width  of  five  lines,  and  extending  round  the  stems  of  dcsccDdiog 
several  plants  of  the  potatoe,    close  to  the  surface  of  the  **P' 
grouncU  soon  after  that  period  when  the  tubers  were  fint 
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formed.  The  plants  continued  some  time  in  health,  and 
during  that  period  the  tubers  continued  to  grow,  deriving 
their  nutriment,  as  I  conclude,  from  the  leaves,  by  an  inverted 
action  of  the  alburnous  vessels.  The  tubers,  however,  by 
no  means  attained  their  natural  sisc*  partly  owing  to  the  de- 
clining health  of  the  plant,  and  partly  to  the  stagnation  of  a 
portion  of  the  true  sap  above  the  decorticated  space. 
Probability  that      The  fluid  contained   in  the  leaf  has  not,   ho^^ever,  been 

the  tap  dc-       proved,  in  any  of  tlie  preceding  experiments,  to  pass  down- 
iccnd»  through  '^  u  *u    j         *•     «  j  j*     u         u  ^t 

IbealbuTBum    wards  through  the  decorticated  space,  and  to  be  subsequently 

Where  the        discharged  into  the  bark  below  it:  but  I  have  proved  with 
S^catcd.^'      amputated  branches  of  difierent  species  of  trees,    that  the 
water  which  their  leaves  absorb,  when   immersed  in  that 
fluid,  will  be  carried  downwards  by  the  alburnum,  and  con- 
veyed into  a  portion  of  bark  below  the  decorticated  space  ; 
and  that  the  insulated  bark  will  be  preserved  alive  and  n^Att 
during  several  days  ;*    and  if  the  moisture,  absorbed  by  a 
leaf  can  be  thus  transferred,  it  appears  extremely  probable 
tl)at  the  true  sap  will  pass  through  the  same  channel.    This 
power  in  the  alburnum  to  carry  fluids  in  different  diind:tioM 
^obably  answen  very  important  purposes  in  hot  climates, 
where  the  dews  are  abundant  and  the  soil  very  dry  s  for 
tXe  moisture  the  dews  aflbrd  may  thus  be  conveyed  to  the 
extremities  of  the  roots :    and  Hales  has   proved   that   the 
leaves  absorb  most  when   placed   in  humid  air;    and  that 
.    the  sap  descends,  either  tltrough  tlie  bark  or  alburnum,  dur- 
ing the  night. 
Uiii  inverted       '^  ^^®  inverted  action  of  the  alburnou^  vessels  in  the  de- 
actimi  of  the'   corticated  space  be  admitted,  it  is  not  difficult  to  explain  the 
jjjjjj^^j^  cante  why  some  degree  of  growth  takes  place  below  such 
intheexperi-   decorticated  spaces  on  the  stems  of '  trees ;  nnd  why  a  small 
aadDnH^n^  poftion  of  bark  and  wood  is  generated  on  the  lower  lip  of 
'  the  wonnd.    A  dcmsidcrable  portion  of  tlie  descending  true 
sip  certainly  stagnates  above  the  wound,  and  of  that  which 
esicapes  into  (he  bark  below  it,  the  greater  part  is  probably 
carried  towards,  and  into,  the  rooti ;   where  it  pre*^erves  life, 

\    *  This  experiment  docs  not  succeed  till  the  l^af  has  attained 
iti  full  growth  and  inalnrily,  and  the  ulbnrnum  of  the  annual, 
:  ■    —       ^hoot  its  perfect  organi/ation. 
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and  occftsioni  tome  degree  of  growth  to  take  place.  But 
%  tmall  portion  of  that  fluid  will  be  carried  upwards  by 
CBpillary  attraction,  between  the  bark  and  the  alburnum^ 
exclusive  of  Che  immedjate  action  of  the  latter  substance* 
and  the  whole  of  this  will  stagnate  the  lower  lip  of  the 
wound;  where  I  conceive  it  generates  the  small  portion 
of  wood  and  bark,  which  Hales  and  Da  Ham  el  have  de- 
scribed. 

I  should  scarcely  have  thought  an  account  of  the  preceding  Interettlnf 
experiments  worth  sending   to  you,    but  that  many  of  the  f^^  respect- 
conclusions  I  have  drawn  in  my  former  memoirs  appear,  at  lar  dccortica' 
first  view,  almost  incompatible  with  the  (acts  stated  by  Haler^  tionof  ih^fin 
and  Dtt  Hamel,  and  that  I   had  one  fact  to  communicate 
relative  to  the  effects  produced    by  the  stagnation  of  (he 
descetidiog  sap  of  resinous  trees,  which  appeared  to  lead  to 
in»portant  consequences.     I.  have  in  my  possession  a  piece  of 
a  fir-tree»  firom  which  a  portion  of  bark,  extending  round  its 
wbole  stem,  had  been  taken  off  several  years  before  the  tree 
iras  fislled ;  and  of  this  portion  of  wood  one  part  grew  above, 
and  the  other  below,  the  decorticated  space.     Conceiving 
that*  aocyNrdiDg  to  tlie  theory  I  am  endeavouring  to  support.  The  wood 
tke  wood  above  the  decorticated  space/ought  to  be  «^«c^c^^cated^*' 
heavier  than  that  below  it,  owing  to  the  stagnation  of  the  space  it  mud 
ffescending  sap^    I  ascertained  the  specific  gravity  of  both  ^^°*^'* 
kinds*  taking  a  Vedge  of  each,  as  nearly  of  the  same  form 
at  I  coukl  obtain,  and  I  found  the  difference  greatly  more 
than  I  had  anticipated,  (he  specific  gravity  of  the  wood  above 
the  decorticated  space  being'.  0.590»  and  of  that  below  only 
0»40l  :  and  having  steeped  pieces  of  each»  which  weighed  a 
hundred  grains,  during  twelve  hours  in  water,  1  found  theiat* 
ler'had  absorbed  69  grains,  and  the  former  only  51. 

The  increased  solidity  of  the  wood  above  the  decorticated  Whence  comi 
«pace«  in  this  instance,  must,  I  conceive  have  arisen  from  the  fa*j^  may  b«° 
stagnation  of  the  true  sap  in  its  descent  from  the  leaves ;  and  derived  in 
therefore  in  felling  firs,  or  other  resinous  trees,  con<;iderable  ^*^°C- 
advantages  may  be  expected  from  stripping  off  a  portion  of 
their  hark  all  round  their  trunks,  dose  to  the  surface  of  the 
ground,  about  the  end  of  May  or  beginning  of  June,  in  the 
inmmer  preceding  the  autumn  in  which  they  are  to  be  fellc:!. 
For  much  of  the  resinous  matter  contained  in  the  roots  of 
these  is  probably  carried   up  by  the  a^ce^ding  sap  in  the 
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spring,  aiKl  the  return  of  a  Uu-^  (MHlkm  of  fUi  ftiatfer  fa 

the  roots  would  probably  be  prevented  :*  the  thnber  I  hav^, 

however,  very  little  doubt   would    be  mach  improved  bjT 

f tanding  a  wcond  year,  and  being  then  felled  in  the  autumn  } 

bat  some  Iom  would  be  sustained  owing  io  the  slow  growth 

of  the  trees  in  the  second  aummer.    The  albumafn  df  other 

trees  might  probably  be  rendered  more  sctkd  and  dnrabie  by 

the  same  process :   but  the  descending  sap  of  these,  being  of 

a  more  fluid  consistence  than  that  of  the  resinous  tribe,  would 

escape  through  -the  decorticated  space  into  the  toots  b  much 

larger  quantity. 

e  increased       It  may  be  suspected  that  the  increased  solidity  of  fhe  wood 

idiiy  is  not    in  the  fir-tree  I  have  descri}>ed  was  confined  la  the  part 

M^e"y  to  the  ^j^^nt  to  the  decorticated  space ;  but  it  has  been  hmgkaown 

:inity  of  tiic  to  gardeners,  that  taking  off  a  portion  of  barlt  loawl  the 

corucated     |,||||k:||  q(  ^  fruit-tree  occaMons  the  productioo  of  niidi  Mo»- 

iom  on  every  part  of  that  branch  in  the  succtadhig  umkA 

The  blossom  in  this  case  probably  owet  its  eKiittiiee  Io  a 

stagnation  of  the  true  sap  extending  to  the  eatw^itfai  ef 

the  branch  above  the  decorticated  space ;  anditmay  theiefefe 

be  expected  that  the  albumous  matter  of  the  fmnk  muir 

branches  of  a  resinous  tree  will  be  rendered  more  woM-hfrn 

timihir  operation. 

I  send  you  two  specimens  of  the  firewood  I  have  described;* 
the  one  having  been  taken  off  above,  and  the  other  below, 
the  decorticated  space.  The  bark  of  the  latter  kind  scareelf 
exceeded  one*tenth  of  a  line  in  thickness ;  the  caasa  of  which 
I  propose  to  endeavour  to  explain  is  a  future  commanicatiMi- 
relfttive  to  the  reproduction  of  bark. 


*  Tlie  roots  of  trees,  though  of  much  Ita  diameter  than  their 
trunks  and  branches,  probably  contain  much  more  alburmitt. 
^and  bark,  because  they  are  wholly  without  heart  wood,  and 
extend  to  a  much  greater  length  Uian  the  branches ;  and  thence 
it  may  be  suspected  that  when  fir-trees  are  felled,  tlielr  roots 
contain  at  least  as  much  resinous  mattrr,  in  a  fluid  moreabre' 
state,  as  their  trunks  and  branches;  thou^  not  sO  much'  aS'T^ 
contained,  in  a  concrete  statr.*,  in  the  iieaii  -^ftod  of  those;' ' 

« 
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VII. 
Tke  ImUiblc  Lady;. being  an  Explaftation  of  iht  Mtrnnfr  in  whai 
iha  EgperimMU  which  wm  e9hibit$d  in  Londom,  by  Af.  Cfiarki 
mmi  oiken,  pfper/crmad.     In  a  Lilttr  from  a  CorreipondaU, 

.HL  .  ,       , .  ,  The  exp«i- 

JlKS  tbe. acou<tic  experiment  of  tke  Invbible  Giri,  whicn  mcncof  the 

lias  Excited  so  much  attention  and  curiosity,  does  not  appear  jnv«>We  Girl 
lo  &ay«  been   kitherto  explained   in  any  publication,  I  have  been  publith- 
senf  you  tke  following  drawing  and  description  of  tke  manner  ^^' 
io  wkkb  it  is  performed.     I   must,  kowever,  in  justice  ob- 
serve^ that  tke  conduct  of  this  experiment  has  been  kept  in 
the  most  prolbond  secrecy  by  the  exhibitor*;,  and  that  my  in- 
AlVation  was  obtained  from  the  account  given  of  if  by  Mr.  '^  was  ez- 
Mitlingtoh,  inT  one  of  his  philosophical  lectures,  last  winter,  {4^,  Millington 
ip  Ckaiicery*laiie;  where  I  witnessed  tke  experiment  10  its  ui  his  lecture*. 
fulT  efiect ;  aiid  by  a  compnri-on  of  kis  account  with  tke  ex- 
kTbftibn  which  I  kave  since   visited,    and  find  perfectly  to 
agree  with  his  description,  t  am   fully  convinced  they  are 
one  and  the  same  thing.     If  therefore  you  think  the  account 
IjMpdyou  worthy  of  insertion  in  your  valuable  Journal,  it  is 
qitiie  at  3roar  servi^*e,  and  it  may  perhaps  afford  information^ 
and  patiQr  the  curiosity  of  some  of  your  readers. 

I  am.  Sir,  your's,  &c. 
X. 

Tfg.  I,  plate  2,  represents  a  perspective  view  of  all  the  The  npparatut 
visible  apparatus  of  the  Invisible  Girl  as  you  enter  the  room.  meTiuctrim! 
It  consists  of  a   mahogany  frame,    not  very  unlike  a  bed- pets  connected 
ttcad,   having    four  upright   posts   a  aa  a^    about  five  feet  ^^j* *" hollow 
high*  at  the  corner^,  which  are  united  by  a  cross  rail  near 
the  top,  b  b,  and  two  or  more  cross  rails  near  tke  bottom,  to 
strengthen  tke  frame :   these  are  about  four  feet  in  length. 
The  frame  thus  constructed  stands  upon  the  floor,  and  from 
each  t<y>  of  the  (bur  pillars  aa  a  a  spring  four  strong   bent 
brass  wires,  converging  at  tiie  top  c,  where  they  arc  secured 
by  a  crown  and  other  ornaments.     From  these  four  wires  a 
hollow  copper  ball,  of  a  foot  in  diameter,  is  suspended  by 
slight  ribbuns  so  as  to  cut  off  all  possible  communication 
with  the  frame.     This  globe  is  supposed  to  contain  the  in- 
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visibic  beiQg^  as  the  voice  ^pparenil^. proceeds  ftoai  the  in* 
tcrior  of  it;  and  for  this  purpose  it  is  equipped  with  the 
mouths  of  four  trumpets^  placed  round  It  in  an  horizontal 
*-andthe  direction,  and  at  right  angles  to  each  other,  as  may  be 
toand«  teem  more  distinctly  leen  at  fig.  2,  where  g  is  the  globe;  dddd 
f^m^crtrom-  Ui^^umpetF,  and  6^  ^^  the  frame  surrounding  them*  beiag 
pets.  about  half  an  inch  from  ihero.      When  a  question  is   pro- 

posed^ it  is  asked  from  any  side  of  the  frame,  and  spckJen 
into  one  of  the  trumpets,  and  an  answer  immc^atdy  bro^ 
ceeds  from  all  the  trumpets,  so  loud  as  to  be  distinctly  heard 
by  an  ear  addressed  to  any  of  them,  and  yet  so  dbtant'ahd 
feeble*  that  it  appears  as  if  coming  fiom  a  v^ty  diminutive 
being.  In  this  the  whole  of  the  ex|>eriment  consists,  and 
the  variations  are^  that  the  answer  may  be  returned  in' several 
languages,  a  kiss  will  be  returned,  the  breath,  while  speaking, 
,may  be  felt,  and  songs  are  sung  cither  accompanied  6y  the 
piano  forte,  &c. 
But  the  sound       After  describing  the  manner  in  which  (his  efiect  is  brouj^t 

vcycd"bya°"'  *^"^'  '^  ^^^^  immediately  ap^ar  that  (he  whole  doceptiMi 
tubck '  consists  in  a  very  trifling  addition  to  the  old  and  well-known 

mechanism  of  the  Speaking  Bust,  which  consists  of  a  tube 
irom  the  mouth  of  a  bust,  leading  to  a  confederate  in  an 
adjoining  room,  and  another  tube  to  the  same  place,  endHig ' 
in  the  ear  of  the  figure.  By  the  last  of  these,  a  sound  whis*' 
pered  to  the  ear  of  (he  bust  is  immediately  carried  to  the 
confederate,  who  instantly  returns  an  answer  by  the  other 
tube,  ending  in  the  mouth  of  the  figure,  who  seems  lo 
utter  it:  and  the  Invisible  Girl  only  differs  in  this  one  cir- 
cumstance, tl^at  an  artificial  echo  is  produced  by  meant  of 
the  trumpets ;  and  thus  the  sound  no  longer  appears  to  pro- 
ceed in  its  original  direction,  but  it  is  completely  reversed. 
The  apparatus  necessary  to  produce  this  effect,  is  seen  in 
Description  of  fig-  3,  where  bh  represent  two  of  the  legs  of  the  frame,  one  of 
■the  tube  and  ^hich,  as  well  as  half  the  hand-rail,  is  luade  into  a  tube«  the 
tus.  end  of  which  opens    in   the  rail  immediately  opposite  the 

center  of  the  trumpet.  This  hole  is  very  small,  and  con- 
cealed by  reeds  or  other  mcruldings  &nd  the  other  end  c*om- 
munieates  by  a  long  tin  half-inch  pipe,  />/),  concealed  under 
the  boards  of  the  floor,  //,  and  passing,  concealed,  up  the 
wall  of  the  room  to  a'large  deal  case,  Jt,  almost  sixnilar  to  an 
inverted   funnel,    large  enough  to  contain  the  confederate^ 
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and  a  piano-forte.  Any  question  asked  into  one  of  the  txnm' 
pets,  will  be  immediately  reflected  back  to  the  orifice  of  the 
tube,  and  distinctly  heard  by  a  person  in  the  funnel,  and 
die  answer  uttered  by  them,  or  a  song  or  tune  from  tlie  piano- 
fcH'te  will  be  distinctly  heard  at  the  mouths  of  the  trumpets, 
but  no  where  else,  and  there  it  will  seem  to  come  precisely 
from  the  interior  of  the  globe.  A  small  hole  closed  with 
glass  is  kfl  through  the  funnel  and  side  wall  of  the  room«  as 
at  w,  by  means  of  which  the  concealed  person  has  an  oppor- 
tanily  of  observing  and  commenting  upon  any  circum stance 
which  may  take  place  in  the  room. 


VIII. 

JIfr.  WiLLiAii  RussEL.  q/*  Kextman  Street,  Jtas  offered  PrO' 
posaU  for  publishing,  by  Subscription,  tuv  Engravitigs  of  tJm 
Moon  IN  Plano.  By  the  late  ]oh^  Russkl,  Esq.  R%A. 
with  the  JoUomng  adrcss. 


T. 


HE  late  Mr.  Rutsel,  celebrated  amongst  men  of  scienca 
fixr  the  production  of  the  Lunar  Globe,  left,  at  his  death, 
tro  Lunar  Planispheric  Drawings,  the  result  of  numberleai 
telescopic  observations  scrupulously  measured  by  a  microrooters 
one  of  which  Drawings  exhibits  the  Lunar  Disk  in  a  state  of 
direct  opposition  to  the  sun,  when  the  eminences  and  depres- 
sions are  j^<d^/(T;;fi>itfi2,  aud  every  intricate  part,  arising  firoin 
colour,  form,  or  inexplicable  causes,  is  surprisingly  developed 
and  exquisitely  delineated  ;  and  the  other,  of  precisely  thfi 
same  proportion,  represents  the  eminences  and  depreMions  of 
ike  moon  determined  as  to  their  form  with  the  utmost  accuracyr 
producing  their  shadows  when  the  sun  is  only  a  few  degrees 
above  the  horizon  of  each  part.  The  former  of  these  was 
beautifully  and  most  correctly  engraved  by  Mr.  Russell,  who 
Irnd  likewise  very  considerably  advanced  in  the  engraving  of 
the  latter,  when  death  terminated  his  labours  :  it  is,  however^ 
lefl  in  such  a  forward  state,  that  it  wilt  be  finished  with  the 
|;r«atest  exactness,  and  all  possible  dispatch. 

Mr,  William  Russell,  son  of  the  late  Mr.  Russell,  proposes 
40  puUisI^  by  subscriptioD,  these  knar  plates,  which  have  been 


«• 


«• 


k>njr  promised  to  the  sdentiiic  worU  t  and  the  first  migrwviik§ 
is  nowc  offered  for  their  inspection.  Th«  wi|oi«  will  be  wcom 
parably  the  most  complete  lunar  work  ever  ofierad  iq  any  HP* 
--il  work,  the  more  carefully  it  is  ennMaed«  ^ther  at  to  Ha 
accuracy  or  elegance  (eflfected  indeed,  by  aiireme  bboor  during 
twenty-one  years)*  the  more  it  will  evcile  the  wooder  aad  ad<- 
ijBir^ion  of  the  diligent  inquirer. 

The  utility  of  these  engravings  is  best  espnitied  m  Uit 
author*^  own  words:  '<  The  principal  use  of  the  flMX»  to  m^ 
'^  .trooomcrs,  is,  that  of  ascertaining  the  longitude  of  flkfcm 
^  by  the  transit  of  the  earth's  shadow,  when  the  moofi  itedipecd* 
The  shadow  of  the  earth  coming  in  contact  with  many  known 
ILjpaUp  if  the  observation  be  made  in  different  placet  at  ike 
same  time,  the  longiaude  of  each  place  could  by  this  means 
<«  be  ascertained  with  great  precision,  provided  the  spots  to  be 
"  made  choice  of  be  sufficiently  represented  and  n^cognised ; 
'*  but  there  being  tio  faithful  delineation  of  the  mooo, 
^  ag^d  the  edges  of  those  spots  which  are  known  being  undefi* 
^  ned,  the  observations  made  have  not  been  so  vsefuJ  as 
"  could  be  wished:  for  this  purpose,  it  is  believed,  Mr. 
«*  RusselPs  labours  will  be  found  very  useful,  and  will  very 
f  anuch  add  to  thec^ainty  and  fYrecision  of  the  observations 
^  on  Lunar  elipses ;  as  the  chirf  design  of  his  planisphere, 
^  lisprasenting  the  moon  in  a  state  of  opposition  to  the  tun, 
'^  k^ii^^^^  ^^  ^^^*  ^^^f  and  which  he  has  spared  no  pains  in 
>'  bringing  to  perfection." 

Th«e  engravings,  it  is  expected,  will  not  only  prove  of  great 
nlility'to  the  astronomer,  but  lead  to  very  important  specula- 
kioDs  in  natural  philosophy.  The  remarkable  changes  of  forms 
in  various  eminences,  the  different  radiations  of  light  obtervdble 
atone  age  of  the  moon  and  not  at  another,  with  its  numeroua 
0^rprising  phenomena,  are  in  these  plates  faithfully  and  fu!fy 
expressed,  so  as  to  form  a  work,  it  is  presumed,  highly  inte* 
veiling  In  the  departments  either  of  Astronomy  or 'Natural 
Hiiioiophy. 

CONDITIONS. 

1 .  The  diameter  of  each  Planisphere  is  fifteen  inches. — 2.T!ie 
Impressions  shall  be  delivere.l  in  the  order  of  subscribing. — S. 
The  price  to  subscribers  for  the  work  is  five  guineas  :  an  ad- 
ranee  will  be  made  to  non-subscribers,  whe.t  the  whole  has 
keen  completed,.— 4  One  half  of  the  above  sum  to  be{iaid 
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0  ikor  tine  ^  ii&cribing  ;  when  one  pari  of  tlie  woik  will 
ttlao  bedelivered«— i-S.The  description,  &c.  of  both  plates  will 
bf  given  when  the  second  plate  is  paid  Ibr  and  delivered.— 6. 
Th»  wlwile  of  the  printing  shall  be  executed  by  the  first  printer^ 
upon  the  best  wove  paper, 

Snbeeriptions  are  alto  received  at  Mr.  Fa  dbm's.  Geographer 
tp  hit  Majesty,  and  to  His  Koyal  Highness  the  Prince  of 
Wakfl*  Charing  Cross. 

Sir  JosirB  Banks,  K*  B.  Sir  H.  EnoLfiriiLD,  Drs. 
M^aKBLTwe,  MiLKsa^  HaascHptj  Hon.  H.  Caveit* 
pun,  £ar|  of  £aarMONT,  are  amongst  the  namesalieadj 
•iibseribed. 


VIIL 
letter 


1 


of  Inquiry  JrQm  a  Correspondent,  whether  the  Light  att 
Heal  Company  is  entitled  iopuklie  Encouragemettt, 

To  Mr.  NICHOUON. 


SEND  yon  a  collection  of  papers  which  have  been  cir-  Letter  of  m* 
cuJated  by  Mr.  Winsor,  patentee  for  lighting  apartments  by  ^^^^J^^ 
the  gas  from  pit-coal,  who  is  soliciting  an  immense  subscrip-  tor's  ught  ai 
tionj  in  order  to  establish  a  public  company.    On  former  oc-  HimCompai 
casions,  I  obsen'e  that  you  have  not  hesitated  to  give  your 
opinion  without  reserve,  upon  subjects  by  which  the  public 
might  be  benefited.    I  trust  you  wiD  suffer  the  same  motives 
Id  operate  on  the  present  occasion. 

I  am,  Sifi  \ 

Your  obliged  and  constant  reader, 

M.P. 


REPLY.  W.  N. 

Tuoo^p  \  \aA  heerd  of  Ihe  scheme  ip  question  some  time 
1  did  ii9l  fiiKJk.iuApiint  XBOtives  ffir  payii^  any  parti« 


74t  lIght  akd  Hf  at  coWpakt; 

cular  attention  to  it,  vntil  the  papers  were  sent  me  hf  my 
correspondent,  and  they  now  come  so  late,  that  I  can  treat 
the  subject  only  in  a  cursory  manner.    The  following  remarks 
will  n^utre  no  apology  to  my  readen  for  the  freedom  with 
which  they  are  made. 
^^^  *"  wr"?;*^'^       '•  'T'o  gJve  light  by  the  gas  from  ccMd  was  many  years  ago 
known,  lung    ^^^  ^  ^^^^  Dandonald.     It  was  afterwards  shewn  in  poblic^ 
before  Mr.       anno  1784,  by  Diller  and  others.     Mr.  Murdoch  (see  Philot.. 
Winsor  had  hit  j.^^^^^   XI.  74.  for  May   1805)   extensively  applied  thia 
pnictice  in  Cornwall  in  1792,  and  afterwards  at  Soho  in  n9Sg 
and-since.    And  many  years  aflerwards,  Mr.  Winaor  takea 
out  a  patent  for  this  very  object     He  is  not  the/mf  invMtor 
at  to  the  public  toe  and  exercise  ihereqf,  and  therefore  kis 
patsai  u-vaid  by  tha  statute  of  James  L 

If  Mr-Winior*!      jj^  j^Ir.  Winsor,  in  his  paper  intitled  Tcrm$  and  Conditim9, 

p.itcnt  were        ,  ..  .../.  ii  • 

lor  a  new  in-    4rc.  says  his  patent  is  vested  m  four  respectable  genOemen^ 

▼cntion,  he      whose  names,  for  the  respectability  of  his  project,  he  onsht 
rendert  u  void,  ,    ,  n       t-  rr  a\.  a    *    ^  ^ 

hj  sharing  it  to  U>  have  given  as  well  as  his  own.    Jf^e  propaves,  that,  tmUtd 

mofc  than  five.  6/  the  co^patetitces  engrtmifig  the  whole  of  their  .patetfi  privf^ 
leges  to  themsehet,  thty  ttiU'dutre  them  with  a  large  oftd  reepeci' 
able  number  of  their  countrymen.  Now  as  the  Letters  Patent 
are  merely^rants  of  privileges,  it  cannot  be  qu^tioned  but  that 
every  one  who  shall  be  admitted  to  any  share  or  interest  jn 
the  privileges  so  granted,  will  become  a  joint  patentee ;  and 
. .".  of  course,  that  if  that  number  exceed  five,  the  patent  itself 

■      ■  will  be  rendered  void,  by  virtue  of  the  proviso  therein  con- 

^ .  tained  for  that  purpose.    The  paper  here  first  mentioh^  ia 

the  basis  of  subscript ion«,  and  does  certainly  give  an  equit- 
able interest  in  the  patent  to  every  one  who  subscribes,  as  far 
as  the  number  five ;  and  afler  the  admission  of  the  sixth  sub- 
scriber, the  patent  itself,  even  if  not  otherwise  exceptionable^ 
becomes  a  nullity. 

^hS»T  "**  f       ^^^'  ^^'  Winsor  solicits  subscriptions,  on  the  condition  that 

his  obtaining    ^  company  shall  be  established  by  an  act  of  the  legislature. 


an  act  of  par-  — ng  if  (he  legislature  were  at  his  command,  or  as  if  an  act  of 
parliament  could  be  had  as  a  thing  of  course.  I  do  not  think 
it  needful  to  discuss  his  calculations  of  profits,  and  the  statistic 
inferences  he  pretends  to  draw  from  them.  Much  as  they  are 
open  to  objection,  I  would  only  ask,  whether  the  legtslatare  it 
Bkely  to  consent  that  he  and  hit  sdbscribert  shaN  levy  iipoa 
the  nation  an  annual  interest  of  575L  for  every  5L  •ubt«ip4 
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tjon,  to  the  amoant  of  many  millions^-even  supposing  his 
ineQis,  as  an  inventor  to  be  as  much  above  par  as  my  first 
poramph  appears  to  place  them  below  it? 

IV.  Laf tly,  as  a  matter  of  prudence  between  man  and  man«  Neither  the 
I  woaM  ask  who  are  the  responsible  trustees  for  the  subscrip**  uns^eci  of 
tions^  which,  at  five  pounds  each,  would  amount  to  one  hun-  Mr*  Wimoraic 
died  thousand  pounds  ?  I  am  very  far  from  inviting  a  discus- 
lion  of  any  man's  private  character  unnecessarily^  and  of  Mr. 
Winsor  Ilinow  absolutely  nothing :  but  I  must  say,  that  in  a  ^but  they 
co.ncern  ojf  mugh  less  apparent  magnitude  than  the  present,  2ccn  declwS- 
co'mmo^  sense  and  common  integrity  ought  to  have  dictated 
^e  insertion  of  the  names  of  trustees  in  the  printed  papers 
befi>re  me.     Two    respectable    banking-houses   are  indeed 
Buned  for  receiving  subscriptions^   and  I  should  hope,  ^o' it  it  honed  that 
their  credit  as  honourable  men,  that  they  have  consented  to  the  hanken 

be  bank^s  to  persons  who  are  known  and  recommended  to  ^^?  tnow  the 
.,     #  r-         J  .•  •  II      •         project,  do 

locm  as  fair  and  proper  connections,  more  especially  m  a  alio  know  the 

project  of  such  apparent  moment  and  doubtful  import.     I  trustees. 

dare  not  presume  the  contrary ;  and  all  that  I  have  to  say  on 

this  head  isy  that  it  would  have  been  no  more  than  simple 

justice  and  open  dealing,  if  they  had  insisted  that  the  public 

ikould  also  have  known  where  the  powers  may  be  placed  of 

drawing  for  the  monies  in  their  hands,  and  disposing  of  the 

wliole  at  the  pleasure  or  discretion  of  such  drawer. 


s 


IX. 

Okstrcgiiani  qf  Dr.  Carradori,  showing  that  JVater  is  noi  dth 

ftrivcd  qf  iis  Oxj/gen  hjf  boiling. 


M< 


.ESSRS.  Humboldt  and  Gay-Lusac,  in  an  interesting 
memoir  presented  io  the  National  Institute,  and  entitled, 
^  Experiments  on  Eudiometric  Methods,  and  the  proportion 
ofthfl  constitntilent  principles  of  the  atmosphere,  Sec.,"  are, 
ntiCappters,  of  opinion,  that  ebullitiou  is  the  most  efiectual 
■Mans  of  depriviag  wnter  of  oxygen.  In  effects  they  hara 
flviilad  themsehrcs  of  this  operation  only  for  obtaining  this 
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>rg  OXIGEN    rU    WATIR.' 

end}  and  they  afterwards  assert^  that  where  watcc  is  gradi;- 
4lly  heated,  the  proportion  of  uxygen  eiicreascs  as  (he  heal 
approaches  to  ebullition ;  ^ence  they  have  copcTaded*  ftit 
in  the  degree  of  the  beat  constituting  the  temperaluffe  *^tUi^ 
ntiiMi,  the  oxygen  it  most  easily  driven  off,  aiid  thai  there  i^ 
.'.  ^.  .  IMS  Other  power  Tor  disengaging  it..  But  we  find,  byexperi*' 
eace,  that  ebullition  is  not  sufficient  to  divest  the  wate^  of 
aH  the  oxygen  it  contains,  whether  attached  or  coiqbined;? 
Ebullition  deprives  water  of  much  of  the  oxygen  Md  'oth^^ 
g^  with  which  it  is  impregiiateti,  but  it  canikft  ehtirdly 
- '  fcparatc  them  ;  for  it  is  proved  thai  water  well  faiiile^'klwayf' 
fetains  oxygen.  Nothing  bat  congelation,  and  fhq  respiiniT^ 
tfoii  'of  fi<hes,  can  clear  water  entirely  of  its  oxygen:'  thesA; 
tisro  are  the  only  means  that  complete  the  separsklion  front 
water  of  all  oxygen  it  contains  interposed  bclweeQ  its  ^Ui» 
bujes ;  for  it  is  not  till  then  that  we  obtaiii  an  exact  proof  (k  . 
its  being  divested  of  it.  As  to  the  rest,  the  detaching  aiuT 
decomposing  power  of  heati  at  the  degree '  oC  ebullition,  is 
not  sufficient  to  overcome  the  affinity  and  attractive  powec 
of  al^  the  oxygen  united  with  the  water ;  a  part  of  it  remaim' 
Qbstinately  fixed,  in  spite  of  all  the  heat'. 

Fi«hes,  as  I  have  elsewhere  observed,  are  the  eudidq^^teri 
of  water,  and  one  of  ihose«  shut  up  in  a  body  of  w^te(r»  li^ 
capable  of  separating,  fay  means  of  its  respiration,  in  Seyeraf 
hours,  all  the  oxygen  from  the  water,  and  to  exhaust  it  eh-' 
tirely  of  this  principle.  It  is  by  this  method  that  boiled  water 
is  proved  to  be  not  entirefy  divested  of  oxygen^  hilt  still  oon^ 
tains  it. 

If  we  take  a  quantity  of  water«  and  boil  it  for  any  length 
of  time,  and  then  pour  it  quite  boiling  into  a  bottle,  or  a  glass 
vessel  with  a  narrow  neck,  so  that  it  be  full  up  to  the  top ;  if 
a  portion  of  oil  be  poured  upon  it  to  prevent  the  air  from'' 
penetrating,  and  k  be  then  suffered  to  cool ;  in  this  state* 
let  the  oil  be  removed,  and  a  little  fish  thrown  in,  and  the  oit- 
be  imoMdiattrly  replaced,  the  fish  wiU  continue  to  live 
tim«  IB  this  wutor,  and  will  he  seen  to  breathe. 

Ebullition,  Ihertfbre,  \fu  aot  reiaoved  all  iIm  px>gei\  of 
the  water  I  bat  a  portiorv  of  ik  ramaw  sufficient  to  fKcva^j^Ji: . 
the  lespiratioii  ^f  the  fish;  'for  when  tb^.Wftt«r  i^  iffstfy. 
deprived  of  ail  ila  oxygen»  fithi^s  (hsowa  inffi  iA  dif  ins(8v>f|yft; 


Kecaiife  tley  amtiot  breathe.    This  is  ft  matter  of  Act  tkit 
Buy  one  "can  rerify. 

But^gftin,  tet  as  take  snow,  and  infrodtioe  it  by  little  and 
Dttle  into  a  gfass  iK>ttle,  continuing  to  do  so  in  proportiofi 
as  It  melts  and  lessens  in  bulk,  till,  being  entirely  melted,  it 
iliaD  fid  the  bottle  with  water  up  to  the  brim ;  let  oil  be  im^ 
mediately  poured  on  (he  saiface,  so  that  it  shall  rise  somd 
inches  in  the  neck  of  the  bottle;  let  us  then  permit  it  ttf 
acquire  the  temperature  of  the  atmosphere,  which  1  suppose 
to  be  warm,  and  capable  of  melting  the  snow ;  if,  in  this  case,' 
by  some  expedient,  the  oil  phiced  on  the  snow  water,  and 
Which  embarrasses  the  neck  of  the  bottle,  be  drawn  of?^  and 
we  introduce,  with  the  greatest  possible  quickness,  a  fish,  si 
rigorous  as  possible,  and  cover  the  water  immediately  over 
with  oil,  we  shall  see  with  what  pain  this  animal  is  afifecfed 
in  this  water ;  he  is  attacked  with  a  mortal  convulsion,  and 
in  ft  little  time  ceases  to  lire. 

Sach  water  as  is  obtained  from  melted  snow,  is  equalfy 
cibtvned  from  ice  or  from  hail,  by  introducing  pounded  ice 
or  hailf  by  little  and  little,  into  a  bottle,  with  the  attentiont 
heie  mentioned;  and  by  throwing  in  a  fish,  after  these  fht^ 
ten  are  melted,  the  animal  dies  in^is  as  in  the  snow 
water. 

Thus  we  clearly  see  that  congelation  expeh  from  water 
all  the  oxygen  it  contains,  and  on  that  aci*ount  (ithes  eaiK 
not  itVe,  because  they  cannot  breathe  in  it.  Water  of  snow, 
of  ice,  or  of  hail,  or  water  produced  from  any  congealed  tmm,' 
imder  whatever  form  it  may  be,  is  a  mortal  element  for  the 
iiliftbitants  of  that  fluid,  because  they  find  it  void  of  trttfgen 
gas,  Which  <tops  their  respiration.  These  watets  are  e»^ 
h^niteil'of  oxygen,  like  that  which  has  served  for  the  vesptra*. 
ffon  of  (me  of  these  animals  untH  its  death.  ' 

'  If  a  bottle  be  filled  with  Jiny  kind  of  water,   that  is  to- 
sLy,  oF  river,  of  well,  or  of  spring  water,  and  a  little  fish 
ht  pat  into  it ;  and  afterwards  to  hinder  the  water  front  thi^' 
ftbsoibilig'  ibtygen  of  the  atmosphere,  if  oil  be  poui^l  info^ 
the  neck  of  the  bottle  upon  the  water,  the  fi^^h  will  livemaay- 
hours;  but  after  he  shall,  by  respiration,  have  exhausted  all 
the  oxygen,  he  will  die.    Let  another  similar  fish  be  then 
thrown  into  it,  he  will  die  as  soon  as  he  is  in  this  water.    But 
if  it  be  wished  that  the  water  should  again  become  fit  for 
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Budnlainlng  the  Ufa  of  fishes,  this  may  be  iniUntljr  «ffiBcled  bjr 
pouring  it  into  a  large  vessel,  where  it  can  again  abforb  Um 
px]rgen  of  the  atmosphere.  The  same  observation  is  true 
with  regard  fo  the  snow  water ;  we  may  render  it  capably 
•f  supporting  the  lives  of  fishes,  and  of  serving  fcr  their 
f espirktion,  if  we  pat  it  in  a  vessel  that  shall  expose  a  large 
aorface  to  the  air«  in  order  that  it  may  again  absorb  the 
%xygen  it  has  thrown  off  during  the  congelation. 

Snow  or  ice  water  is  then,  without  any  doubt,  destitute 
of  oxigen,  as  well  as  that  which  has  served  for  the  respira,* 
tioa  of  fishes,  who  have  the  faculty,  by  this  process,  of  sepja- 
fating  and  of  absorbing  all  the  oxygen,  which  is  theiie  in  a 
state  of  solution. 

There  is  not  th^  slightest  difference  between  snow  and 
ioe  water,  with  regard  to  the  privation  of  their  oxygen; 
both  are  divested  of  it.  So  that  what  those  two  respectable 
physicians'  have  advanced  in  their  memoir,  does  not  appear 
Id  be  well  founded,  h  appears,  according  to  them,,that  ice 
contains  a  portion  of  oxygen,  but  that  water  in  congealing 
throws  off  a  great  part  of  it,  mixed  with  azotic  gas,  and. 
that  water  in  its  transformation  into  snow  throws  off  less  air 
than  when  transformed  into  ice ;  because,  when  they  caused 
snow  newly  faillen  to  melt^  by  gradual  warmth,  they  have 
obtained  from  it  a  mass  of  air  almost  double  that  afforded  by 
melted  ice. 

It  is  true  we  see  much  air  disengage  itself  from  snow  while 
melting :  but  it  is  not  any  air  contained  in .  the  froasen  or 
chry^taliaed  water  which  constitutes  the  snow ;  but  it  is  an 
air  confined  between  the  interstices  of  the  snow,  reroainiif 
attached  to  the  faces  or  surfiu:es  of  the  chrystals  that  com- 
pose it;  and  it  is  for  this  reason'  that  we  see  much  air  pro- 
ceed from  the  snow  while  melting.  I  have  already  stated* 
many  of  those  observations  in  two  memoirs  on  snow  water, 
inserted  in  the  Journal  de  Physique  of  Paris,  of  Ventose,  m 
the  year  7,  and  of  Thermidor,  in  the  year  9;  for  which, 
nason  I  shall  not  extend  these  reflections  to  any  gceAter 
kngth.  _;/     . 
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HE  Bakerian  Lecture  has  been  lately  read  before  tlie  cbemical 
Ro)-al  Society  by  H.Davy,  Esq.  F.R.S.,  on  Electricity  con- agency  of  cicc 
ladered  as  to  its  chemical  agencies.     Mr.  Davy  has  found  that 
a  great  nnmber  of  bodies  are  capable  of  being  decomposed 
by  electricity;  particularly  those  containing  alkalies,  acids, 
m&aline« earths,  and  metallic  oxides:  and  he  finds  that  their 
efements  are  separated  in  a  voltaic  circuit,  made  with  water,  xi,^  voltaic 
ID  such  a  way,  "  that  all  acid  matter  arranges  itself  round  the  ciurenc  sepa- 
positively  electrified  metallic  point,  and  all  alkaline  matter,  ^j^^^r  ^^^^^s .  „ 
and  the  oxides,  round  the  negatively  electrified  point.     In  that  Uic  acidi 
this  way,  he  decomposes  insoluble  as  well  as  soluble  com- *^^^*J.„ J^^ " 
pounds.    Sulphuric  acid  and  the  earths  are  separately  pro-  the  po)»itive 
cured  from  the  earthy  neutral  compounds,  and  soda  and  pot-  baJ^^'joun^  ^ 
ash  evolved  from  minerals  and  stones  containing  them,  the  negative. 

By  the  attracting  and  repellent  powers  of  the  difierent  This  pou'cr  U 
electricilies,  acid  and  alkaline  matter  are  transported  through  >*4^u"^^^a« 
menstrua  for  which  they  have  a  strong  attraction,  and  through  the  usual  ef- 
animal  and  vegetable  substances.    Thus  sulphuric  acid  will  fccti  of  chcrai- 
be  repelled  through  an  alkaline  solution  from  the  negative  to 
potitive  point,  and  vice  versa;  potash  or  lime  will  be  repelled 
from  the  positive  point  to  the  negative,  through  an  acid 
tolution. 

Mr.  Davy  explains  these  phenomena  by  means  of  some  other  Mr.  D.'s  ex- 
.cxperiments.      As   in  "  Voltas  contacts  of  metals,  copper  {|j^"p'^J-"^*|*  ic 
and  zinc  appear  in  opposite  states;  so  Mr.  Davy  finds  that  chat  be  finds 
acids  and  alkalies^  with  regard  to  each  other,  and  the  metals,  ^^  ^^^^  ^^^ 
possess  naturally  the  power  of  affording  electricities,"  and  possess  rc«pec- 
may  be  said  to  be  respectively  in  states  of  Qrgative  and  po-  '^^^^yancTpo* 
sitive  electrical  energies ;  and  the  bodies  naturally  negative  sicive  swr:s, 
are  repelled  by  negative  electricity,  and  the  bodies  naturally  '"^  conse- 
posUiga  attractsd  by  negaiivaly  aleclffifieJ  points.  -      -  attTactedb/ 

the  coniToiy 
states. 


30  •citiiTirro  mwi* 

Qoettion :  As  chemical  aflbiity  »  modified,  dettrojred,  or  ioeraued,  bjr 

^^^^*  modifying,  destroxiiig,  or  increasing  Uie  natural  electricsl 

and  electric     Hatef  of  bodiei>  and  as  all  tx>die8  that  dombifle  diemlodljr. 

raetgy  be  not  which  have  been  accurately  examined  at  to  their  electriciABs, 

the  sane  ^  ' 

fowetl  >^^  ^^  states  of  opposita  energff  Mr.  Davjr  pots  the  question, 

**  Whether  chemical  unions  and  deeompotitions  are  not  the 
result  of  the  elecirical  energies  of  the  bodies  ?  and  whether 
elective  affinity  is  not  the  sasie  property  with  electrical  ener- 
gy?^ Heenten  into  various  illustrations  and  applications  off 
this  theory,  which  naMirally  arises  from  the  fitcts. 
These  geaend     Thegenetal  principles  explain  a  number  of  phamomene 
plaiD^^mv**^  before  obscure :  why  acid  and  alkali  were  obtained  from  water 
gaiTsoic  md    apparently  pure ;  the  add  and  alkaline  bases  produced  by  the 
^^™jp^^*^»  difierent  poles  of  the  pile ;  the  decomposition  of  muriate  of 
methods  el       toda  between  the  plates ;  the  sepaiation  of  water  into  oxygin 
*>>*4rsis*  and  hydrogen,  by  attracting  and  repellent  powers  acting 

equally  upon  other  bodies. 

Tke  experiments  offisr  new  methods  of  analysis,  and  will 
apply  to  the  solution  of  many  natural  phaenomena. 


Mated  by  Ftolo  Da  foaie,  i5,'  Poiauil-StrtiKt,  Osfaid-8Mec 
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ARTICLE  I. 

Account  of  a  Facty  not  hitherto  observedy  thai  the  Galtanic  -  *  * 
Pozcer  heai$  Water  while  decomposing -it  in  Part*    Ima 
Letter  from  Mr.  3qhv  Taxvu^  Jan. 

To  Mr.  Nicholson. 
Sib, 

XN    the  rarious  galranic  communications  which  I  hare 'drcumstaiict 
had  the  pleasnre  of  consulting  in  your  iuTaluabie  Journal,  as  *^*.**J?^ifl 
well  as  in  lectures  and  tolumes  on  tliat  interesting  Bulf'  gaiTamc  de- 
ject, to  which  I  hare  attended,  I  do  not  recollect  any  men-  compotitioa  of 
tion  being  made  on  a  circumstance  attending  fhe  decompo.  ^''^^* 
sition  of  water,  which  I  obscrred  about  two  months  agii^  in 
preparing  for*a  public  lecture  I  was  about  to  dl^irer,  which, 
if  you  think  worthy  a  place  in  your  Journal,'  is  very  much 
at  your  service. 

In  the  experiment  alluded  to  I  made  use  of  four  troughs  ^J^tcrw^de- 
of  the  following  dimensions,  tiz.  two  of  ^6  plates,  each  compoted  b]r 
plate  50  inches,  and  two  troughs  of  25  plates,  each  plate  36  trougluof  con- 
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iacbesp  of  coarse  I  liad  the  power  of  4400  inehes.    -The 
oxidating  floid  I  made  use  of  was  good  nitrons  acid,  with 
about  sixteen  times  its  bulk  of  water.     On  passing  the  ^9^ 
Tanic  fluid  through  about  one  ounce  of  water,  by  means  of 
platina  wires,  I  was  much  surprised  at  the  quantity  of  calo- 
Muchheatwasric  which  was  liberated  as  the  water  became  decomposed; 
produce4in      ^^^  temperature  of  the  tube  which  contained  the  water 
^   '        seemed  to  be  about  (as  near  as  I  could  judge  by  the  touchy 
180^  of  Fahrenheit ;  but  as  I  wished  to  ascertain  the  tem- 
perature more  correctly,  I  immediately  applied  the  bulb  of 
ft  thermoi|ietar|  though  it  wis  Tcrf  'tnfarourable  to  aacer- 
tain  the  temperature,  as  the  bulb  of  a  small  thermometer 
could  touch  a  tube  of  one  inch  diameter  at  a  Tcry  small  snr- 
The  thermo-    ^e,  but  the  mercury  soon  rose  lO^.     Not  haying  any  person 
meter  thcwe4  ^urith  me,  and  cndearouring  to  regulate  (he  wire  which  com<« 
^^^t*  nunicatcd  from  the  battery  to  the  tube  of  water  with  one 

hapd,  whQe  the  other  was  engaged  in  holding  the  therroo-. 
neter  against  the  tube,  I  aecidentally  brought  the  positire 
and  negative  platina  wires  !n  Contact,  which  exploded  the 
gases,  and  forced  the  tube  riolently  np  a  considerable  height, 
which  falling  on  the  table,  broke,  and  prevented  me  aceom* 
plishing  my  wish  relative  to  the  temperature  of  the  water 
under  decomposition. 
Another  ezpt-e  A  short  time  after,  in  my  lecture  on  the  subject,  I  noticed 
'"'*^^  the  circumstance  j  9>!nd  one  or  two  of  my  audience,  after  the 

lecture,  on  applying  their  hands  to  the  tube  while  the  water 
was  decomposing,  hastily  withdrew  them  on  account  of  the 
heat. 

I  cannot,  Sir,  account  for  the  liberated  caloric  by  any 
heat  produced?  oUier  means  than  supposing  that  the  gaWanic  fluid  fnrniihed 
more  calpric  than  was  necessary  to  convert  the  water  into 
gases.  If,  Sir,  this  meet  with  aQ  insertion)  I  shall  conunu- 
Blaite  more  on  the  above  subject  the  first  opportunity; 
until  when  permit  me  to  remain, 

Tour's^  most  respectfully, 
'     i)artei  Street,  JOHNTATUM,  Jun, 

Jan.  bih^  j8p^. 
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II. 

decouni  of  (he  Discovery  of.  the .  Means  of  illuminating  bg 
the  Gas  from  Coal^  by  Dr.  Clayton,  previous' to^  tlic 
Year  1664.     In  a  Letter  from  Mr.  John  Webstee. 

To  Mr.  Nicholson. 
Sir, 

1  READ  with  great  pleasure  your  just  obseryations  on  £^j^^„^ 
Mr.  Winsor's  gaseous  proposals  for  enlightening  the  inba-  ago^^wTcred 
bitants  of  this  metropolis.     The  purport  of  these  few  linei 
is  merely  to  say,  that  the  discovery  of  the  carbonated  by* 
drogen  gas  took  place  previous  to  the  year  1664* 

Happening  a  short  time  ago  to  I>e  reading  some  of  Boyle's  .     . 

manuscripts,  in  the  British  Museum,  I  met  with  a  paper  of 
tbe  following  title  (Ascough's  Manu.  4437)^  . 

«  Experiments  concerning  the  Spirit  of  Coala,  in  a  lettw —Vr  !>«■•  ClJif- 

td  the  Hon.  Mr.  Boyle,  by  the  late  Rev.  Jai.  Cbtyton,  IXD.  ^^ 
;6.  Mus.** 

A«  I  did  not  copy  the  whole  of  the  paper,  I  have  taken 
the  liberty  of  sending  you  the  few  short  notes  I  made  at 
that  time. 

The  experiments  were  undertaken  by  Dr.  C]ayton,in  con-  ||[,|ory  of  ||i^ 
sequence  of  having  discovered  that  gas,  issuing  from  fissures  diMovery. 
near  a  coaUpit  at  Wigan,   in  Lancashire,  ignited  when  n 
burning  candle  was  presented  to  it. 

'  Dr.   Clayton  on  observing  this  effect  distilled  coal.     He  The  Doctor 
first  observed  that  "  Fleghm"   came  over,   afterwards  »^^^' 
^'  black  oylc,"  and  then  an  ''  inflamablc  spirit.'}     He  OoU  the  ns  in  a 
lected  the  last  product  into  bladders,  and  amused  his  friends  bUddcr. 
by  pricking  a  hole  in  a  full  bladder  and  igniting  the  gas. 

If  you  think  it  worth  while  to  insert  this  in  your  valuablo 
Jouroal,  it  may  be  the  means  of  gratifying  some  of  ypiur 
readers  by  referring  them  to  the  original  pAper,  the-numbcr 
of  which  I  have  already  put  down. 

From  your  obliged  humble  servant^ 
Jan.  5, 1807.  JOHN  W£BSTER. 
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III. 
Odtervalions  on  the  MetaUic  Composition  of  the  Specula  of 
rqftecting  THescopes^  and  the  manner  of  casting  them'; 
also  a  method  of  communicating  to  them  ar^  particHlar 
Conoidal  Figure ;  uith  an  attempt,  to  expUun^  on  sdeniifie 
Principles^  the  Grounds  of  each  Process,  and  oeeoiional 
Remarks  on  the  Construction  of  Telescopes.     Btf  the  RefO* 

[Concluded- from  p.  59.] 

^t^f^  ^  coiwhtcnce  of  tke  pltcl^  is,   in  this  business,   an 

pitch,  ntbsr    i^rticle  of  the  first  hAportance.     Soft  pitch  vill  gire  to  the 
soft.  jj^lish  a  higher  lustre^  and  will  less  expose  the  face  of  the 

nfrfdv -to -scratches:  bat,  if  it  be  too  soil,  the  mirror  will 
sink  in  it,  like  a  seal  in  soft  wax ;  and  the  figure  of  the 
*"     ^  ^ ' jpMfiAier  eanhdit  be  prcserred,  nor  the  furrows  in  Ufvan. 
b^Bg  defaced;     It  must,  therefore,  be  always  harder  tfca« 
common  pitch  is,  in  a  me^  temperature  of  the  air  in  this 
^inafe.'    Anfl,  after  the  polishing  powder  is  bedded  in  it 
(Which  most  at  first  be  laid  on  so  copiously,  that  the  pitch 
may  not  rise  up  to  the  surfape^  If et ween  thQ  particles  of  ^,^ 
'^mdwhen  the  mirror  has  been  worked  on  it  a  little  time, 
= UMb  all  the  loose  particles  of  the  powder  ought  to  be  washed 
•ff)  fhmi'tiie  edges  and  furrows  of  the  pitch,  with  a  sponge 
or  brush,  (made  of  fine  hair,)  under  water,  that  no  grains 
nay  g^toh  the  surface,  and  injure  the  polish.     And,  if  thia 
'be  attended  to,  and  the  pitch  be  a  little  softened  by  heat, 
whtothe  powder  is  first  applied^  it  may   be  usi^d  of  a  con- 
listence  hacrd  enotrgh,  without  inconvenience:  but,  if  it  be 
made  so  hard,  as  not  to  sink  at  all,  or  expand  itself,  under 
flie mirror,  tbdUeTcit  will  never  communicate  to  it  a  perfect 
fl|gVirea 
TheUrger  the      From  what  has' been  heire  laid  down,  it  must  be  obvious, 
poUiher  the      that,  by  diminishing  the  size  of  the  polisher,  whether  it  be 
1^^*         ofa  circular  or  elliptic  shape,   the  curvature  of  the  mirror 
will  be  brought  nearer  to  that  of  a  circle:  and,  by  enlarging 
the  polisher,  the  curvature  will  approach  to  that  of  an  hy- 


•  Iriib  Transactionf ,  Vol.  X. 

perbola, 
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^rbola,  wlien  the  precautions  kerc  given  are  obserred* 
Both  these  maj  be  done,  by  spreatding  the  pitch  on  the  polish- 
er,  to  a  greater  or  lesser  extent. 

In  the  Grc^rian  telescope,  the  excess  of  cnnratnre,  in  The  defects  of 
the  great  mirror,  may  be  remedied,  by  a  defect  of  it  in  the  ^^  Jw2«  'P^ 
little  mirror^  and  vke  versA.     It  must  be  desirable,   to  a  com^li^ted 
fiibricator  of  this  instnunent,  to  understand  why  this  h  bo;  bythefisureof 
and  how  a  change  in  the  currature  may  be  effected  :  for  an  ^^  •nuller. 
artist  cannot  well  execute  a  project,  the  design  of  which  is 
to  him  naknown ;  nor  improve  by  trials,  even  repeated,  if 
they  are  made  in  the  dark.     I  apprehend,  that,  in  this  kind 
of  telescope,  the  mirrors  are  commonly  selected,  out  of  a 
number  finished  of  each  size,  as  they  happen  to  suit  each 
other:  and,  if  there  should  be  but  few  pairs  in  the  assort- 
ment, whose  ir regular i ties  compensate  one  another,  few  good 
tdesGopes  will  be  produced.     This  would  be  less  frequently 
Ae  case,  and  the  Gr^orian  telescope  be  more  improved,  if 
ft  more  certain  method  were  known^  of  giving,  to  each  pair, 
iMf  appropriate  figure  at  first,  or  of  altering  it  in  either, 
where  it  is  defective.     Perhaps  persons,  not  much  versed  in 
optics  or  geometry,  may  be  assisted,  in  discovering  the  evil, 
and  the  rcinedy,,  from  the  following  remarks ;  which  are 
gtvOBia  woirds,  in* order  to.  dispense  with  a  diagram. 

The  cnrvatartoof  the  circumference  of  a  circle  is  uniform  Popular  obfer- 
in  every  part,  being;  (in  an  arch  of  it,  of  a  given  length)  ?<>  '^''^'•^°^^^ 
much  the  greater,,  as *the  radius  is  smaller,  and  vice  versA* 
But  thecurvatvircof  tlie  ellipse,   parabola,  and  hyperbola^. 
It  not  nnilbrm^-but  continually  diminishes,  from  the  vertex 
of  ftese  cwrves^  (which  answers,  in  the  present  case,  to  the 
oertteh*6f  ffife mirror,)' to  the  extremity  on  each  side;.  But  it 
diminishes  less  in  the  ellipsis  than  the  parabola;  aii^  ip^  tb>s 
than  in  the  hyperbola.     So  thsU,  if  we  supi^ose  a  bow  to  be 
bent,  at  first,  intoan  arch  ol^a  circle,  and,  when  gradually 
relaxed,  to  become,  towards-  its  extremities,  more  and  more 
straitened,  as  it  unbends,  white  the  curvature,  at  the  very 
middle,  remains  the  same,  it  will  successively  tbrm'  those 
three  curs4is,  in  the  above  order.     And,  if  concave  mirrors. 
had  the  same  curvature  with  them,  they  would-  h^ve  th9r- 
following  properties. 

If  the  speculum  be  of  a  parabolic   form,   rays  of  light.  The  parabolic 
iialUng  on  It^  parallel  to  its  axis,,  or  issuing  from  a  luiQi|i$t])a/P|^^^"^  ^ 
1;,  'points 
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Itlewtonian  or  PO"*^  in  the  same,  so  Yery  distant,  that  they  may  be  regarded 

Sregoriantdc-  as  parallel,  wiU  conrerge,  by  reflection,  to  one  point  in  the 

**^*  axis ;  which  point  is  the  focus.     The  same  is  nearly  true  rf 

vays  coming  from  luminous  points  sot  fisr  from  the  axis,  or 

lying  in  a  Tery  contracted  fidd  of  Tiew,  so  as  to  make  but  a 

very  smsdi  angle  with  the  axis :  the  rajrs,  coming  from  each 

.single  distinct  point  in  the  objttct,  are  converged  to  so  many 

single  distinct  points  in  the  image,  formed  at  the  focus  of  tbo 

mirror.     Hence,  the  excellence  of  a  parabolic  mirror,  for 

the  larger  speculum  of  the  Newtonian  or  Gregorian  tole^ 

■cope*. 

If 


*  Bvtybeeauie  a  parabc^ic  mirror  rcilcctt*  to  one  poiar,  nyi,  that 
fall  OB  it,  parallel  to  lU  axis,  it  foUowi,  that  it  will  not  coiiYerge,  to  a 
point,  rayi,  that  are  diyerging  or  inclined  to  its  axis.  The  former,  (if 
the  point,  from  whence  they  radiate,  be  in  the  axis  of  the  mirror  J 
^vouJd  be  reflected  from  any  line,  drawn  diametrically  across  the  mam^ 
nir,  in  a  caustic  curve  double  and  cuspidated:  the  Uuer,  (being  in  the 
same  plane  in  which  is  the  radiant  point,  infinitely  distant,  and  Uia 
axis,)  would  form  a  curve  nodated.  So  that  the  excellence  of  a  pai»» 
bolic  mirror  is  for  viewing  remote,  but  not  near  objects.  And  a  per* 
son  might  thus  be  deceived,  who  would  judge  of  the  goodness  of  s 
telescope,  only  from  its  rendering  print  legible,  at  a  small  distance/ 
from  whence  the  breadth  of  the  great  mirror  would  subtend  an  angle 
of  sensible  magnitude:  for  the  pencils  of  rays  that  issiie,  diverging 
from  each  point  of  the  printed  letters,  will  be  reflected,  by  the  central 
part  of  the  mirror,  to  a  focus  nearest  to  it;  and  the  rap  of  each  pencil, 
that  fall  on  the  exterior  annul!  of  the  mirror,  will  be  reflected  to  points 
more  remote  from  it  So  that  if,  in  the  Newtonian  and  Oregoriaa 
telescope,  the  great  mirror  were  of  the  correct  figure  of  a  parabola, 
and  the  little  mirror,  of  the  latter,  were  that  of  an  ellipsis;  and,  if 
either  telescope  were  adjusted  to  distinct  vision,  when  the  lAncrmoac 
zone  only  of  the  great  speculum  is  exposed  to  the  light;  yet,  the  ob« 
ject  would  be  in^stinct,  if  seen  by  the  rays  reflected  from  the  outer 
xooe,  unless  the  little  mirror  were  ciraioved  farther  from  the  great  one. 
Hence,  a  spherical  mirror  is  better  than  a  parabolic  one,  for  viewing 
very  near  objects;  and  neither  of  them  can  be  equally  ^Amp^f^  fy^ 
viewing  these  and  very  remote  objects.  The  distinctness  of  the  tele- 
scope is,  therefore, best  proved, by  directing  it  to  the  stars:  if  it  shews, 
clearly,  the  fasciae,  on  the  disk  of  the  planet  Jupiter,  or  the  ring  of 
Saturn,  it  will  desefve  to  be  approved  of.  I  have  ground  and  polished, 
in  the  manner  here  described,  the  mirrors  of  a  little  Gregorian  tele- 
scope, of  nine  inches  focus,  which  shewed  these  objects  most  distintiys 
and  I  could  not  afterward,  with  much  greater  pains,  execute  another 
one,  (neither  indeed  did  I  ever  see  one,)  of  that  sise,  of  equal  aceuracft 
which  served  to  convince  me,  of  the  exquisite  correctness  requirtd  im 

tha 
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If  the  mirror  be  of  an  elliptic,  or  oval,  cnrrature,  rays,  The  small  spc- 
issaing  from  single  points,  In,  or  extremely  near  to  one  of  ^^  ^^&^  ^^ 
its  foci,  and  falling  on  it,  (snch  as  the  rays  proceeding  from        '^ 
the  single  points  in  the  image,  formed  by  the  parabolic  larger 
sycculum,)  will  be  conrerged  to  so  many  single  distinct 
points,  in  the  other  focus  of  the  elliptic  mirror.    Hence, 
the  exct^Uence  of  an  elliptic  figure,  for  the  smaller  specalum 
>of  the  Gregorian  telescope*.     Bnt  the  case  is  very  diQerent, 

the  figure  of  the  mirrort,  and  of  how  greet  perfection  the  inttnimeflt 
is  susceptible.  Telescopes  have  been  recommended,  for  their  enabling 
pcrsoDK  to  read  gilded  letters,  at  a  considerate  distance;  but  tbif  is  an 
improper  method  for  determining  their  merits;  for  (betide  the  ground 
of  error  now  mentioned)  a  much  greater  Quantity  of  light  is  reflected 
from  gilt  letters,  than  from  those  of  common  print  on  paper. 

•  But  this  will  not  be  the  case,  if  the  rap  diverge  from  points,  so  ^  j,  adviseable 
remote  from  the  axis  of  the  speculum,  at  to  make  a  considerable  angle  that  the  magni- 
wUh  Ui  »nd  to  full  very  obliquely  on  the  speculum:  which  would  be  fyi^K  po^cr  of 
the  case,  it  the  field  of  the  telescope  were  too  large,  or  if  the  focut  of  '^^  Gregorian 

the  great  speculum  were  too  long,  with  respect  to  that  of  the  lesser  ^f ^^f??^ 

.       '      •.,  .^     »  m 1   ■   t_       1  should  be 

one:  because,  in  either  case,  the  image,  formed  by  the  great  mirror,  chiefly depend- 

which  it  the  object,  with  regard  to  the  lesser,  will  have  too  great  latl-  ent  on  the  eyc- 
tude*,  and  the  extreme  pencils,  diverging  from  it,  fall,  with  too  much  piece* 
obliquity,  on  the  latter,  to  be  collected  by  it,  to  tingle  ppintt,  in  thp 
tecond  image.    And,  on  this  account,  there  is,  in  the  Gregorian  tde- 
icope,  a  limit  tet  to  the  degree  of  magnifying,  to  far  at  this  depends  on 
the  mirrors,  be  their  figure  ever  to  correct.    And,  if  any  abef  ration 
prevail,  in  the  tmag^  formed  by  the  larger  concave,  they  will  be  mag- 
nified by  the  letter,  were  it  perfect,  in  the  proportion  of  the  focut  of 
the  former  to  that  of  thelaner.    I  am  of  opinion,  that  it  it  better  not 
to  aim  at  a  high  degree  of  magnifying,  by  the  little  mirror  of  thit  tele- 
tcope;  but,  to  endeavour  to  tecore  the  correctnett  of  the  tecond 
imagei  and  to  lay  the  chief  streit  of  the  amplification  (at  it  it  in  th'e 
Ncwtooian  tcktcope)  on  the  eye  gbttet ;  becaute  of  the  above  dreum- 
ptanee,  which  no  correctnett,  nor  compentatioo  of  the  mirrort,  can 
remedy.    From  thit  inconvenience,  btre  ttated,  the  Newtonian  tele- 
icope  (the  mott  perfect  of  all  the  conttructiont,  that  ever  were  or  ever 
win  be  devited)  it  entirely  free.    Thit  the  author  effected,  by  putting 
the  eye-glattcton  a  different  aiit  from  that  of  the  mirrort;  by.  which 
he  wat  enabled  to  make  the  lettrr  mirror  a  plane  turfacc.     And  it  will 
appear,  on  dqe  conaiderition,  that  he  was  obliged  to  introduce  thit 
change,  in  Grcgnry't  telescope,  of  necessity;  and  not  from  a  low  am- 
Uition,  p  which  his  mind  was  superior,  that  of  obtroding  his  own 
inventions,  to  supplant  those  of  equal  merit  by  other  men :  though  he 
has  not  stated  all  the  imperfections  of  the  Gregorian  form,  nor  the 
advantages  of  his  own ;  having  only,  in  answer  to  objections,  and,  at 
it  were,  reluctantly,  mentioned  the  chief  circumstances,  justifying  the 
alteration  l^e  had  recomnieiided. 

in 
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in  a  spherical  or  hyperbolic  mirror.    Erom  either  of  ihae^ 
the  rajsy  which  issue  in  a  cooe  or  pencil,  from  tingle,  larni- 
nous,  distinct  points,  in  a  ferj  remote  object,  and  fiUl  am 
them,  will  not  con  verge  again,  toao  map7  single  points ;  bat 
wiil^  in  the  mean  focus,  of  the  mirror,   be  dispersed,   and 
blended  together  in  a  small  degree,  yet  sufficient  to  produoe 
afi  uniTersalliaziness  and  indistinctness,  0¥er  the  whole  sur- 
face of  the  object  viewed  in  a  telescope,  having  its  Urge 
mirror  of  these  forms,  because  it  occurs,  with  respect  to 
every  point  in  such  object;  of  which  the  following  are  the 
eircuniataBces. 
Effects  of  sphc-     If  the  mirror  be  spherical,  those  rays,  nearly  parallel  of 
each  pencil,  which  fall  on  it,  next  to  its  centre,  will  coo- 
Terge  to  a  point  more  distant  from  the  mirror,  than   the 
focus  of  any  rays,  that  fall  between  the  centre  and  outer 
6dge  of  the  mirror.    And  those,  that  fall  on  the  outer  extre. 
flitty  ofit,  will  conrerge  to  a  diflTerent  point,  nearest  to  the 
mirror :  and  the  rays,  which  arte  incident  on  the  several  con^ 
centrical  annuli,  indefinitdy  narrow,  of  which  the  face  af 
.the  mirror  is  composed,  will  hate  an  indefinite  namber  of 
points  of  conyergence ;  each  annulus  Its  own  poinf-,  and  all 
lying  in  a  series,  in  the  axis  of  the  pencil,  bi^fwccn  the 
points,  or  foci,  of  the  extreme,  and  of  the  innermost  anno- 
Ins  *,     S^o  that  no  entire  incident  pencil  will,  after  refleo* 
tioB,  converge  to  one  point,  unless  the  radiant  point  were 
in  the  centre  ofcvrraturo  of  the  mirror. 

Contrary  aber-  '^^  property  of  an  hyperbolic  mirror  is  of  the  same  na- 
ration  of  the  tnre,  but  with  cficcts  reversed:  for,  in  this,  the  rays  parallel 
mirror.  ^  ^^  '^  ^^'^>  which  are  iucident  on  its  outer  annulus,  will 
converge  to  a  point  the  most  distant  ;from  it;  and  the  layi, 
falling  on  Ito  innermost  annules,  will  have  their  focas  ^tte 
nearest  to  it.  And  this  is  easy  to  compfehemf :  for,  as  the 
curvature  of  the  hyperbola  continually  diminishes  from  itk 
vertex,  on  each  side,  a  parallel,  or  dircrging  pencil,  falling 

*  Thii  property  of  a  spherical  mirror  hat  never,  to  Ikr  aa  t  know, 
been  •ynUietically  demonatrated,  by  any  optic  writer,  though  it  is  a 
fimdamcntal  theorem  in  catoptrict.  Mr.  Robins  derisively  objected  to 
Pr.  Smith,  that  he  had  not  demonstrated  it.  The  Doctor,  I  believe, 
might  have  retorted  the  same  charge  on  Mr.  Robins.  I  have  some 
reason  to  think,  it  is  difficult  to  give  SHch  a  demonstratioa  ef  it,  and 
that  it  will  reflect  credit  on  the  person  who  furnishes  it. 

at 
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%t  a  distance  from  the  yertex,  on  a  mirror  of  this  form,  mast 
(as  in  the  case  of  a  mirror  of  greater  radius^  L  e.  of  less  cur- 
vature) bare  its  focus  formed  farther  from  it,  than  if  it 
were  incident  near  the  middle  or  vertex,  where  the  curva- 
ture of  the  mirror  is  that  of  a  circle  of  lesser  radias. 

And  thus  it  is  evident,   that,  as  the  several  pencils,  re- These  errors 
fleeted  by  the  great  minor,  when  it  is  spherical  or  hyper-  ^^  ^Th^^ 
boiical,  do  not  converge,  each  to  a  single  point,  but  to  ftimalltpcco- 
series  of  points,  whose  length  is  the  depth  of  the  focus  of  the  lum. 
mirror;  so,  neither  do  these  pencils,  in  proceeding  on  to 
the  little  mirror,  diverge  each  from  a  single  point,  but  from 
the  same  series  of  points.    So  that,  though  the  little  mirror 
were  formed  truly  elliptical,   it  would  not  make  each  of 
these  pencils  converge  again  (at  the  place  of  the  second 
image,  formed  behind  the  first  eye-glass)  to  single  points, 
but  to  another  series  of  points;  by  which  the  rays  of  con- 
tiguous pencils  would  be  blended  with  one  another,  and 
make  the  object  which  is  viewed,  by  means  of  these  pencils, 

transmitteil  to  the  eye,  and,    by  it,  refracted  to  a  third 
of  points,  near  the  retina,  at  the  bottom  of  the  eye, 
appear  hazy  and  indistinct. 

Thefie  remarks  will  be  applied  to  our  present  purpose,  bj  Inducdont. 
considering : 

First.  That  the  rays,  reflected  by  the  several  annul i,  in 
the  surface  of  the  great  mirror,  will  fall  on  the  annuli  of 
the  same  order,  in  the  little  mirror ;  the  rays  from  the 
outer,  inner,  or  intermediate  annuli  of  the  one,  proceeding 
to  the  like  annuli  in  the  other. 

Secondly.  That  the  farther  the  focus,  or  point  of  con- 
vergence, of  any  anualus  of  the  great  mirror,  is  distant  from 
that  mirror,  the  nearer  will  be  the  point  of  divergence  of 
this  part  of  the  whole  pencil,  (among  the  series  of  such 
points),  to  the  little  mirror.  Also,  that  the  interval,  be- 
tween any  one  point  in  the  series  and  this  mirror,  cannot  be 
altered,  by  moving  the  mirror,  without  altering  the  intervals 
of  all  the  rest;  which,  alter  the  telescope  is  brought  to  the 
distinctest  vision,  cannot  be  permitted. 

Thirdly.     That,  if  the  focus  of  any  annulus,  of  the  great  Rationale  off 
flsirror,  be  farther  from  it,  than  those  of  the  other  annuli,  the  figure  of 
ami*  consequently,  nearer  to  the  little  mirror  than  those;^^^      ^^^**^' 
the  lajs,  issuing  from  it,  to  this  mirror,  will  not  be  reflected 
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by  1^9  to  tlie  same  point  wHh  those  of  the  other  amrali,  iiit«' 
less  the  cunraturc  of  the  corresponding  annnlus,  of  the  little 
mirror,  be  increased,  in  the  proportion  of  its  radius  to  that 
of  the  great  mirror ;  for,  then  only  will  the  focus  of  ray^^ 
reflected  by  this  annulus  of  the  little  mirror,  be  shortened, 
as  much  as,  by  the  effect  of  that  of  the  same  annulus,  of  tho 
great  mirror,  it  would  otherwise  be  lengthened.  The  tame 
is  true,  vkeversA^  if  the  focus  of  any  annulus,  of  the  great 
mirror,  be  shorter  than  those  of  the  other  annuti. 

Fourthly.  That,  if  there  be  any  excess  or  defect,  in  the 
cunraturo  oi  the  great  mirror,  from  that  of  a  parabola,  (and, 
consequently,  a  contraction,  or  elongation,  of  the  foci,  of 
th«  extreme  rays  of  the  reflected  pencils,)  there  is  no  remedy, 
while  tilis  remains,  bat  to  malce  the  little  mirror  so  madu 
deficient,  or  excessive  in  curvature,  from  that  of  an  eHipse, 
(and,  consequently,  to  lengthen  or  contract  the  foci  of  the 
extteme  rays  of  the  pencils  reflected  by  it,)  as  its  focua  is^ 
ia  proportion  to  the  focus  of  the  great  mirror;  there  being 
no  other  means  of  reducing  all  the  rays,  of  each  pencil,  to 
one  point,  at  the  second  or  conjugate  focus  of  the  Kttle 
mirror;  by  which  alone,  the  second  image,  consisting  of 
««ch  points,  can  be  formed,  and  viewed  distinctly,  througlr 
the  last  eye-glass. 

^  From  all  which,  it  is  manifest,  that,  if  the  curvature  of 
the  great  mirror  be  hyperbolical  or  deficient,  then  that  of 
the  little  mirror  ought  to  be  spherical  or  excessive ;  and  if 
the  great  mirror  be  spherical,  the  other  must  be  parabolical 
or  hyperbolical,  according  as  its  focus  is  long  or  short,  Id 
respect  of  that  of  the  great  mirror, 
foltmctions  Should  the  telescope  be  faulty,   from    indistinctness  of 

for  examining  rltion,  it  may  be  corrected,  by  altering  the  figure  of  either 
S^th€*mirror»  ^*^®  mirrors,  as  shall  be  most  practicable.  And,  to  know 
to  each  other,  what  the  alteration  should  be,  the  method,  directed  by  Mr. 
Mndge,  may  be  followed,  of  excluding  the  light  from  the 
central,  middle,  or  extreme  zone  of  the  great  mirror,  by 
fixing,  on  the  mouth  of  the  tube,  three  annillar  diaphragms 
of  pasteboard,  &c.  answering,  in  size  and  shape,  to  these 
sonea  respectively ;  by  remoTing  any  of  which  diaphragms, 
the  light  will  be  admitted  to  the  corresponding  part  of  the 
mirror.  If,  then,  by  help  of  the  adjusting  screw,  the  ob- 
ject be  ftrtt  viiewed  distinctiy,  when  the  inner  or  central 

torte, 
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Mime,  only,  of  the  mirror  is  uncovered  to  the  light ;  and  it 
be  accessary,  afterward,  when  it  is  seen  by  means  of  Uie 
exterior  zone  only,  to  remove  the  little  mirror  farther  from 
ihc  great  one,  (by  turning  back  the  adjusting  screw,)  in 
order  to  distinct  vision ;  then  one,  or  both  of  the  mirrors,  is 
deficient  in  curvature,  i.e.  the  great  one  is  hyperbolical,  or 
ihe  small  one  parabolical.  And,  on  the  contrary,  if  it  be 
necessary,  in  this  process,  to  bring  the  little  mirror  nearer 
to  the  great  one ;  then  one  or  both  of  the  mirrors  is  spheri- 
cal. Por,  in  the  former  case,  it  is  plain,  that  the  mean 
focos  of  the  outer  zone  of  the  little  mirror  is  nearer  to  the 
second  eyeglass,  than  that  of  the  inner  zone ;  since  it  Is 
necessary  to  withdraw  that  focus,  by  putting  back  the  little 
Birror:  and  the  contrary  is  evident,  in  the  latter  case.  The 
former  could  happen,  only  by  the  focns  of  the  extreme  rays, 
of  each  single  pencil,  being  too  far  from  the  great  speca- 
Inm,  (i.  e.  from  its  being  hyperbolical,)  and  too  near  to  the 
little  one ;  or  from  the  latter  being  deficient  in  curvature, 
aear  its  edges;  and  thus  throwing  the  focus  of  the  rays, 
^kMt  fail  there,  too  far  from  it,  and  too  near  to  the  last  eye^ 
4laas*  The  second  effect  could  arise  only  from  a  figure  of 
the  mirrors,  the  reverse  of  this.  In  the  Newtonian  tele- 
scope)  there  can  be  no  doubt,-  where  the  defect  of  cnrrature 
is^  because  II  has  but  one  concave  mirror. 

When  it  has  been  thus  determined  what  the  defect  is,  Howtecorreet 
neans  must  be  employed  to  correct  it;  and  it  may  be  eK-  ^^  curvatuict 
pected,  that,  unless  some  certain  mode,  of  effecting  a  dif. 
isreat  curvature  of  the  great  mirror,  from  that  of  the  little 
one,  is  discovered,'  and  skilfully  practised,  there  will  be 
bnt  few  good  telescopes,  of  the  Gregorian  form,  constructed. 
Fof)  if  both  mirrors  be  polished,  in  the  same  manner  and 
method,  it  is  likely,  that  the  defects  in  their  figure,  and  the 
•pedes  of  their  curvature,  will  be  the  same  in  both.  Where* 
as,  it  has  been  shewn,  that  all  these  ought  to  be  directly 
contrary  in  one,  from  what  they  arc  in  the  other ;  referring 
to  the  parabola  and  ellipse,  as  the  standard  degrees  of  cur- 
vature. 

Now^  the  circumstances,  which,  in  the  method  of  polish-  ^by  meant  of 
ing  ahove-montioncd,  have  a  tendency  to  produce  particular  thcpolUher, 
species  of  conoids,  have  been  already  explained,  and  need  y^**'^o*'V^8"'*^* 
not  be  repeated,     out,  as  to  the  means  of  altering  any  figure 

H  *i  already 
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tlretdy  giren,  to  the  great  mirror,  in  the  Newtonian  tcl0> 
scope,  or  to  either  of  the  mirrors  in  the  Gregorian,  which  hap* 
pens  to  be  unsuitable  to  the  other  one ;  I  have  to  observe, 
that,  in  my  trials,  I  hare  found  this  could  b*  effected  on  the 
polisher,  without  putting  the  metdl  to  be  ground  again  npon 
the  hones*  For  if  it  has,  at  first,  been  formed  to  a  toler. 
ably  correct  figure,  of  any  species,  then  a  ver\'  sntall  re- 
duction, of  the  substance  of  the  metal,  wiii  produce  a  suffi. 
cient  alteration  of  its  form.  If  the  change  required  consists 
in  a  diminution  of  curvature,  a  continuation  of  the  p-occss, 
under  the  regulation  before-mentioned,  will,  without  any 
'  alteration  of  the   polisher,   generally,  be  sufTicient  to  pro* 

.  duce  it,  from  the  degree  of  curvature  of  a  circle,  to  that  of 
the  ellipse,  parabola,  or  hyperbola,  in  order;  or  from  any 
of  these,  to  the  others,  in  succession*.  But,  if  the  degree 
of  curvature,  already  given,  is  to  be  increased,  and  to  rerge 
more  toward  the  circle,  as  the  limit,  (beyond  which  no  con* 
trivance  could  carry  it,)  then  the  polisher  must  undergo  an 
alteration.  Its  breadth  should  be  diminished  ;  the  space,  at 
the  centre,  left  uncoated  with  pitch,  should  be  greatly  con. 
tracted  ;  and,  >n  the  case  of  the  little  mirror,  which  has  no 
perforation  in  it,  entirely  filled  up;  save  that  a  small  hole, 
through  the  polisher,  tapering,  from  the  back  of  it,  up- 
wards, to  its  surface,  should  be  left,  for  the  pitch  to  sink 
into,  when  it  becomes  closed,  and  too  much  compri'ssed,  at 
the  centre ;  and  the  furrows,  in  the  pitch,  gradually  deepened 

• 

*  Here  it  may  be  proper  to  observe,  that,  as  the  curvature  it  con- 
ftAntly  diminishing  by  the  mere  continu«nnce  en  the  operation,  so  the 
process  is  not  to  be  pursued  any  longer,  after  the  poliih,  and  the  dcsiicd 
figure,  arc  found  to  be  perfected.  And  the  meial  must  always  be 
l>rought  to  a  vei-y  fine  face,  and  a  correct  spherical  figure,  on  the  hones, 
or  on  a  leaden  tool,  bedded  with  the  finest  washed  em-  rv,  before  the 
process  of  polishing  commences;  because  if  all  scratches,  from  the 
jgrinding,be  not  previously  obliterAtC'l,  the  polishing  must,  id  order  to 
efface  them,  be  continued  so  long,  as  to  diminish  the  curvature  of  the 
fflirror  beyond  what  is  requisite;  especially,  if  the  area  of  the  priKshcr 
be  not  of  an  oval,  but  of  a  round  shape;  which  latter  has  a  greater 
tendency,  than  the  former,  to  diminish  the  curvature  of  the  mirror 
and  to  render  it  hyperbolical.  And  the  correction  of  this,  afterward, 
might  require  a  troublesome  alteration  of  the  polisher,  or  even  make 
it  necessary  to  put  the  metal  again  upon  the  hones;  and  yet,  in  th^ 
Gregorian  telescope,  the  hyperbolic  figure  is  the  proper  one,  for 
filher  of  the  mirrort>  if  that  of  the  other  specclum  be  spherical 

toward 
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toward  the  edges.  I  bcHere,  that  (for  the  reeson  1)efora 
given)  the  uncoated  space,  at  the  center,  ought  always  to 
be  as  much  smaller,  on  crery  side,  than  the  perforation  in 
the  mirror,  as  the  greatest  range  of  the  strokes,  in  polbh- 
Ing,  adranccs  the  centre  of  the  mirror  beyond  that  of  the  Ezperienie 
polisher,  having  the  same  shape  as  the  polisher  itself;  and  *^®"^"?*  '*"• 
that  it  ought  to  be  smallest,  or  no  other  than  as  just  men- 
tioned, when  there  is  no  hole  in  the  mirror. 

I  tiafe,  in  this  method,  with  certainty  of  success,  as  Teri- 
fied  by  exaniinatlon  of  the  progressi? c  change  of  currature 
in  the  mirrors,  from  a  greater  degree  to  a  less,  and  vice  versAy  , 

eifectcd  the  desired  configuration  of  them :  which  serves  to 
confirm  me  in  the  belief,  that  the  circumstances,  above  pro- 
posed, are  those  which  are  really  operative,  in  communicat-. 
lag  the  diversity  of  figure  to  telescopic*  mirrors;  and  that 
neither  the  direction  of  the  strokes  in  polishing,  the  size  or 
form  olthe  polisher,  consistence  of  the  pitch  made  use  of, 
or  other  accidents,  are  of  any  farther  moment  in  the  pro- 
cess, than  as  they  serve  to  modify  the  resistance  of  the  pitch, 
in  the  several  parts  of  the  surface  of  the  polisher.  Whe- 
ther, by  attention  to  the  principles  here  laid  down,  it  would 
be  possible  to  produce  an  hyperbolic  form,  in  the  convex 
mirror  of  the  Ca9seffrain  telescope,  I  have  been  prevented 
irom  endeavouring  to  ascertain  by  experiment,  from  those 
Gisnalties,  atTectingmy  situation  in  life,  which  I  have  already 
intimated.  But  it  should  seem,  that  it  would,  to  a  certain 
degree,  be  practicable,  from  the  means  I  have  su^csted,  of 
producing  a  progressive,  specific  alteration  in  the  figure  of 
the  polisher;  if  I  have  judged  rightly  of  the  existence  and 
caose  of  that  alteration. 

And  if  it  should  be  found  possible  to  give,  to  a  convex  Proposed  kn* 
specnlam,  an  hyperbolic  curvature,  the  same  could  be  done  rdSitcdng  tcio< 
to  the  convex  obje*ct  glasses  of  dioptrical  telescopes :  which  tcopea. 
ii a  property  still  wanting  to  them;  a  want  which  makes 
them  inferior  to  reflectors,  even  when  they  have  been  ren- 
dered achromatic,  if  the  aberrations  from  their  spherical 
figure  remain,  after  those  from  refrangib ili ty  are  removed : 
which  aberrations,  taken  laterally,  as  they  always  ought  to 
be,  are  as  the  cubes  of  the  apertures.     So  that,  if  the  lineal 
aperture  be  doubled,  and  the  light  admitted,  which  is  as  the 
f<|uare  of  U|e  aperture,  qnadrupled,  in  order  to  increase  the 

magnifying 


jM^firifyiag  pow«r  (our  tiaies,  (or  t6  double  iho  lineal  iau 

plificatien,)  prcserviog  an  eqial  brightness  in  the  image; 

the  tclescepe  must  bo  made  four  times  longer,  that  it  may 

remain  equally  distinct  *;  an  inconvenience,  from  whi<^  H 

mast  be  very  desirable  to  exempt  this  telescope,  by  correct 

tng  the  figure^   and,  with  it,  the  aberrations  of  its  object 

glasses. 

'  Obser^tion  of     ^^  ^^  ^^^  ^^^  object  of  this  essay,  to  investigate  any  parti. 

Huygens  that   calars,  in  the  construction  of  the  telescope;  (which  would 

1^  roducc^"*  open  a  large  field  of  inquiry  ;)  but  to  try  to  assist  mechanical 

indutinct         Contrivance  in  its  fabrication.     To  this  end,   I  think  it  fit 

vitton.  to  add  a  remark ,  on  the  property  of  the  pencils  of  rays, 

respecting  the  iatitnde  of  each  of  them,  where  they  fsill  OH 

the  pupil  of  the  eye ;  first  discovered  by  the  great  Mr.  Hny«. 

gODS ;  as  I  suspect  that  the  inconvenience  he  mentions,  a» 

resulting  from  a  certain  breadth  of  the  pencil,  may 'casually . 

exceed  the  limit  stated  by  him,  and  may  admit  of  a  practical 

remedy. 

The  author  He  observes,  that  if  the  iatitnde  or  breadth  of  the  pencils, 

think*  that  the  j^t  the  pupil  of  the  eye,  be  very  small,  fso  as  not  to  exceed, 

arises  ^om^*   if  I  remember  right,    the  sixtieth   part  of  an  incb,)  the 

faults  in  the      Tision,  by  the  telescope  or  microscope,  will  be   indistinct; 

wd^^^b^the  '^  ^*^  "^^^  ^^  pencils  be  of  greater  breadth  than  this 
cje  itself ;        space,  at  the  place  of  the  eye,  the  instrument   will   be  de- 
fective: and  he  attributes  this  to  something  in  the  natural 
conformation,  or  in  the  humours  of  the  eye ;  which,  eonse* 
qucuUy,  will  admit  of  no  remedy.     On  this  may  I  presnme 

•  AeQncqnion#f  this  may  be,  perhaps,  most  familiarly  acquired^ 
by  con8idcring,thatif,of  two  object  lenses,  thcapcrtunf,  and  also  the 
focus  of  one,  be  twice  as  great  as  those  of  the  other,  the  angles  of  inci- 
dence, and  refraction,  of  the  extreme  rays,  which   come  from  a  Teiy 
^  remote  object,  and  form  the  cones  or  pencils  made  by  both,  will  be 

equal;  and  the  pencils  themselves,  and  their  aberrations,  will  be  simi- 
lar figures;  all  the  lineal  measures  of  that  of  the  larger  lens,  being 
double  those  of  the  other.  In  order,  therefore,  to  reduce  the  lateral 
errer  or  diameter  of  the  circle  of  aberrations  of  the  former,  to  an 
equality  with  that  of  the  Utter,  while  the  aperture,  which  is  the  beae 
of  the  pencil,  temaius  double;  this  pencil  must  be  made  twice  more 
narrow  or  acute  than  before.  And,  to  effect  this,  its  length  or  focus 
(which,  at  first,  was  twice  as  great  aft  that  of  the  other  pencil)  must 
be  doubled;  so  that  now  it  must  be  four  times  as  long  as  the  smaller 
pencil ;  i.  e.  the  kngths  ahould  be  aa  the  squares  of  the  apertures. 

to 


to  obserTe,  that  the  latitude  of  the  pencU^  as  it  enters  th» 
eye,  is  the  iame  as  that  with  ^rhich  it  falls  on  the  last  eje. 
glass ;  and,  that  the  effect  of  it,  which  Mr.  Huygcm  attri- 
bates  to  the  eye,  maj,  therefore,  as  naturally,  bo  attributed 
to  the  eye-glass,  as  to  the  eye*;  especially  when  an  anato. 
mical  dissection  of  it   will  demonstrate,  tliat  the  perfect 
transparency  of  its  humours,  and  exquisite  polish  of  its  cor- 
nea, or  outer  coat,  (not  to  talk  of  its  achromatic  property,) 
far  exceed,  in  this  optic  instrument  of  the  Deity,  any  thing 
that  can  be  manufactured  by  man.     In  fact,  the  polish  given    ' 
to  the  eye-glass,  and  the  transparency  of  the  glass  itself,  ia 
always  imperfect ;  and  many  points  in  its  surface,  whick 
ought  to  senre  for  the  regular  transmission  of  light,  will  bo 
obstructed  by  its  roughness  and  opacity ;   so  that,  if  tfao  - 
pencils  occupy  b^t  a  Tcry  little  space  on  the  lens^  no  points 
of /air  transmission  may  there  remain;  and  the  few  rays, 
that  pass  through,  may  be  so  distorted,  by  irregular  refrac* 
tion,  and  inflection,  in  the  glass,  and  in  the  eye->hole,  that  the 
▼ision  must  be  indistinct.     And  this  was  the  nM>re  likely  to 
happen,  in  Huygens's  time ;  because,  neither  the  fine  polish* 
ing  powder,  of  colcotbar  of  Titriol,  was  then  in  use ;  (and 
Mr.  Huygens  used  nothing  but  tripoli;)  nor  was  the  method 
of  polishing,  by  the  help  of  pitch,  divulged  by  Sir  Isaac      ,  .^^ 
Newton.     If  this  conjecture  be  right,  the  remedy  is,  to  use  propoiet^thM  " 
both  these  helps^  in  communicating   an  ozquisite  polish  to  ^he«  fhooldho 
the    eye-glasscii ;    especially   the   smaller  one,    where    the  Jhar^matcrials 
breadth  of  thq  |)encils  is  reduced,  in  the  same  proportioit  as  and  polish. 
its  radius,  or  as  the  increase  of  its  magnifying  power;  and» 
also,  to  avoid  usiug  Hint  glass  for  this  purpose;  as  it  is 
found  to  be  the  least  transparent  of  any,  as  well  as  most 
dis()ecsive.  ^ 

I  nay  here  also  observe,  that,  as  the  transparency  aiwl  Hence  Rant- 
polish  of  glass  must  ever  be,  to  a  certain  degree,  imperfect;  den's cy^ece 
SO  the  projected  imp rovemeut  of  Mr.  Ramsden,  to  avoid  the 
dispersion  of  the  rays,  by  throwing  the  image  just  bcfoffo- 
the  fiifst eye-glass,   is  unlikely  to  answer:  because,  in  this 
case^:  each  of  the  pencils  would  occupy  little  moire  than 


,«  When  a  white  ground  is  viewed  through  a  telescope  which  girca 
aTery  slcader  pencil  of  rays,  the  want  of  traospaxcncy  in.  the  parts  of 
the  eye  is  seen  by  spots  and  other  figures,  which  move  along  with  that 
•rgan  while  tK^  telescope  is  kept  motionless.— N. 

a  point, 


« • 
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a  point,  on  the  surface  of  the  lens ;  and,  if  that  point  should 
be  opaque,  or  unpolished,  or  covered  with  dust,  no  rays  of 
the  whole  pencil  could  be  transmitted  through  it :  which 
would,  probably,  hapi>en  to  too  many  of  the  pencils,  and 
affect  the  image,  which  is  composed  of  these  pencils;  whose 
latitude,  therefore,  ought  to  be  greater  than  the  liniitinj;^ 
measure  stated  by  Mr.  Huygcns.  And,  to  effect  this,  with 
aahigh  a  charge  as  the  instrument  will  bear,  a  part  of  the 
amplification  should  be  thrown  away,  on  the  first  eye-glass; 
and  diminbhed,  by  shortening  its  focus;  that  the  pencilt 
being,  by  it,  rendered  more  obtuse,  may  fall,  with  greater 
dlYergence,  and  latitude,  on  the  second  eye-glass,  whidi 
may  thus  be  made  shorter,  and  on  the  eye.  For  it  is  not  to 
be  supposed,  that  the  image,  formed  in  a  telescope,  can  be 
Tiewed,  by  a  small  lens,  with  as  much  advantage  as  an  object 
may.  The  rays,  from  each  point  of  the  latter,  fall  upon  die 
whole  surface  of  the  lens;  and,  therefore,  a  sufficient  nnnu 
ber  of  them,  to  fill  the  pupil  of  the  eye,  must  be  tram, 
mitted ;  whcreas>  the  rays,  from  each  point  of  the  image, 
occupy  only  a  small  speck  on  the  lens  ;  in  no  case  larger,  in 
effect,  than  the  pupil  of  the  eye ;  and  must,  when  so  coiu 
tracted,  be  the  more  obstructed,  by  any  imperfections  in 
the  glass. 
TlieeoaiiBbn  As,  therefore,  the  fineness  of  the  powder,  employed  in 
5^2^  *^  P^ing  the  highest  lustre  and  polish  to  the  specula,  and  to 
the  eye-glasses,  is  of  great  importance,  in  that  process:  and, 
as  I  found,  that  the  crocus,  or  colcothar  of  green  Titriol, 
(now  used,  as  the  fittest  for  that  end  J  could  seldom  be 
procured,  so  free  from  grittin&ss,  as  to  be  capable  of  leyiga- 
^  tion,  to  a  sufficient  degree  of  fineness  ;  insomuch,  that  I  was 
obliged  to  attempt  to  make  it  myself;  it  may  be  usefnl  to 
state,  that,  by  the  following  easy  method,  I  succeeded  in 
producing  some  of  excellent  quality. 

Considering   that  the  yitriol,  distilled   in  close  vesselsi 
ttakcs^hU  col-  ™»gh*  probably  contract  this  grittiness,  in  its  calx,  from  aa 
cothar  by         union  ot  some  of  its  component  parts,  or  principles,  with 
ilowly roasting  ^l^g  ^^^gp  contained  in  the  vitriol,  (which  is    the  metallic 
o/grcaTsS^'   salt  of  iror.j)  and  that  this  might  prevent  its  perfect  calcina- 
phau  of  ixoo,  tion ;  I  thought  it  best  to  perform  the   distillatton  in  the 
open  air,  and  to  begin  with  exhaling  the  water.     Accord-" 
ingly,  I  commenced  with  slowly  roasting  the  vitriol  or  cop- 
peras^ 


peras,  broken  into  grains  as  small  as  «hot,  by  bo^i^  it 

OTer  the  fire,  on  a  fire-shoTel^  till  the  moiatiire  in  it  appeared 

to  be  dried  away.     I  then  put  it  into  a  crucible,  and  kept  it 

nncoTered,  in  a  clear  fire,  till  it  had  been  some  time  red  hot*;  And  levigating 

by  which,  the  spirit  or  oil  of  the  titriol  was  distilled  from  ^^^^^^  "^^ 

k,  and  the  calx  or  colcothar  remained,  of  a  brownish  red 

colour,  and  of  a  perfectly  equal  texture,  entirely  free  kgvk 

the  hard  or  gritty  particles ;  and  it  was  easily  leTigaied^ 

when  moistened  with  water,  on  a  pieoe  of  looJcing-glaAs- 

plate,  by  a  piece  of  the  like  glass  hay ing  a  handle  of  braM 

ccmeated  to  it.     This  furnished  a  rery  fine  and  impalpable 

powder,    capable  of    communicating  to   the  specula,  or 

lenseSy  the  most  exquisite  polish  and  lustre +. 

To  apply  with  precision,  and  afford  a  fair  trial  of  the  Good  tpecif 
method  of  polishing  I  have  recommended,  it  is  necessary  Jj^SId^^^ 
fiutherto  consider,  that  the  advantages,  resulting  from  cor-  if  either  the 
rectncsa  of  figure,  in  the  mirrors,  may  be  frustrated,  by  an  ff^^"4j?l5f 
andiie  position  of  them,  or  of  the  lenses,  in  the  instrument,  centered,  or 
or  by  a  defect  of  form  in  the  lenses,  whose  edges  may  hap-  not  placed  on 
pen  to  be  thicker  on  one  side  than  on  the  other;  Le.  they  ^1*^ •*"*****•• 
nmy  not  be  complete,  or  equally  curtate  segments  of  spberei; 
andy  consequeotiy,  that  a  proper  trial  and  estimate  cannot 
bo  made,  of  the  figure  of  the  mirrors,  unless  thete  and  the 
cye-glaases  be  right  in  these  respects ;  especially  in  the  Gre- 
goriaa  telescope,  whose  adjustment  is  a  matter  of  more 
alcetyaud  difficulty,  than  that   of  the  Newtonian.    And 
since,  in  the  former,  the  surfaces  of  the  mirrors  and  lenses 
ought  all  to  hare  one  and  the  same  axis,  viz.   that  of  the 
instrionent,  in  which  are  to  be  all  their  foci ;  it  is  necessary 
this  should  be  cautiously   ascertained ;    because  contrary 
deviations  of  them,  in  this  respect,  might  apparently  com- 
pensate one  another,   and  escape   detection,  though   they 
woald  really  be  attended  with  the  aberrations  of  enlarged 
^pertorcs« 

*  I  tappote  that  the  fire  ought  not  to  be  too  high,  or  too  long  con« 
tamed  in  this  proccw,  lo»t  it  shoald  convert  the  calx  of  the  iron  into 
I^Msy  scoria.  Experiments  will  determine  the  due  regulation  of  the 
beat,  to  as  to  ensure  success  to  the  operation  in  every  instance.  The 
heat  ought  to  be  so  great,  as  to  give  the  colcothar,  not  a  brown,  but  a 
redcoioiir. 

t  The  same  powder,  spread  on  leather,  would  give  the  mo^khatt 
edge  to  raaort  andlanotts,  &c. 
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DiMctiOQ^for  "®  centre  of  tbe  great  mirror  ought  to  be  in  the  con* 
pladng  tUr  mon  axis  of  the  instrument ;  and  the  position  of  it  in  its 
celly  in  the  tube,  may  be  known  thus.  Let  the  little  mirror 
be  taken  out  of  the  tube  ;  and  let  the  round,  central  dia* 
phragm,  before-mentioned,  (which  ought  to  be  made  of  ii 
flat  piece  of  tinned  plate,  or  a  brass  plate,  made  clean  and 
bright  enough,  to  reflect  the  light  strongly,  but  not  polished,) 
be  fkstened  across  the  mouth  of  the  tube,  exactly  in  the 
middle  of  it ;  and  let  a  round  hole  be  made  through  the 
platie,  the  centre  of  which  shall  be  in  the  axis  of  the  tube, 
and  its  diameter  so  large,  as  that  the  whole  disc  of  the  son 
ittay  be  viewed  through  it,  at  the  cyc-holc  of  the  telescopei 
when  the  eye-glasses  are  taken  out.  Then,  directing  tiw 
-  ittstrnment  to«the  sun,  or  the  full  moon,  when  very  bright^ 
so  as  that  ifs  whole  disc  shall  be  seen  through  the  hole  in 
the  diaphragm ;  (using  a  lightly  tinged  scrcen-glass,  to  look 
at  the  sun ;)  if  the  light,  reflected  from  the  great  mirror  to 
the  diaphragm,  occupies  on  it,  a  circular  area,  concentrical 
withthe  hole  made  at  its  centre,  the  mirror  is  rightly  placed, 
and  its  focus  is  in  the  axis  of  the  tube.  But,  if  the  edge  of 
the  lUominated  circle  approaches  nearer  to  the  hole  in  Ae 
plate,  on  any  side,  the  same  side  of  the  mirror  inclines  to. 
ward  the  axis  of  the  tube,  its  cell  not  being  exactly  Tertical 
to  it ;  or  otherwise,  the  centre  of  the  mirror  is  not  in  that 
axis,  as  it  ought  to  have  been.  If  the  outer  one,  of  the 
three  aforesaid  diaphragms,  be,  at  the  same  time,  applied  to 
the  mouth  of  the  tube,  so  as  to  expose  only  the  middle  zone 
of  the  great  mirror  to  the  light;  the  circle  of  light,  re* 
fleeted  by  it,  to  the  central  diaphragm,  will  appear  better 
defined  on  it. 
Thetpeculumi  ^^^  ^®  adjustment  of  both  mirrors  and  lenses  may,  at 
may  he  very  the  same  time,  be  proved,  by  the  following  most  easy  and 
J22J5f''^^*  certain  method,  if  exactly  pursued: 

liaving  provided,  that  the  Utile  mirror  shall  he  so  sup- 
ported, that  its  centre  may  always  moTc  in  tho  axis  of  the 
great  tube;  and  prored  that  it  is  so,  as  Mr.  Edwards  pre- 
scribes,  by  taking  ofi"  the  mirror,  and  seeing,  through  the 
eye-tube  of  the  telescope,  (without  the  lenses^)  that  the 
hole,  in  the  middle  of  the  little  round  plate,  to  which  bat 
mirror  is  screwed,  concentrical  with  tho  plate,  correspf  nds 
with  the  intersection  of  two  cross  hairs,  lied  diametrically 

\    •  across 
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across  tiie  moath  of  the  tube :  then  let  the  little  mirror  be 
replaced,  and  the  eye-tube  taken  out,  and  let  the  telescope  ^ 
be  directed  to  the  sun's  centre ;  which  may  be  dcme,  by  the 
belp  of  the  little  dioptrical  telescope,  called  a  finder  ^  aflixed 
to  the  instrument,  if  it  be  furnished  with  such ;  or  otherwise, 
may  be  effected,  with  sufficient  exactness  for  this  purpose, 
by  pointing  the  telescope  to  the  sun,  so  as  that  the  shadow  of 
the  little  mirror  may  coincide  with  the  hole,  in  the  great 
mirror ;  which  will  be,  when  the  great  tube  is  so  placed,  as 
U^  project  its  shadow  of  a  circular  form.  In  these  circunu 
stances,  lot  the  light,  reflected  from  the  little  mirror,  through 
the  round  perforation  yji  the  great  one,  be  received  upon  a 
plane,  placed  at  some  distance  behind  the  latter,  at  right 
angles  to  the  axis  of  the  tube.  The  light  will  occupy  a  cir. 
eolar  area  on  the  plane ;  and,  if  the  centre  of  the  light  be 
coinddent  with  that  of  the  shadow  of  the  little  mirror,  this 
Mirror  is  not  only  parallel  to  the  great  one,  but  both  are 
duly  adjusted,  at  right  angles,  to  the  axis  of  the  tube^ 
which,  also,  then  corresponds  with  their  axes.  But,  be. 
cuse  the  little  mirror  and  its  shadow,  and  also  the  cone  of 
l^ht,  reflected  from  this  mirror,  are  of  greater  breadth  thaq 
the  perforation  in  the  great  one;  the  boundaries  of  the  re« 
fleeted  light,  and  those  of  the  shadow,  cannot  be  seen 
wboUj  on  the  plane,  through  the  hole  in  the  great  mirror, 
in  any  one  position  of  the  telescope.  Let,  therefore,  the 
axis  of  the  telescope  be  a  little  diverted  from  the  centre  of 
the  sun,  till  the  shadow  of  the  edge  of  the  little  mirror 
fiUls  within  "the  hole  in  the  great  one:  by  which,  some  di« 
rect  light  will  pass  through,  next  the  shadow,  and  appear  on 
the  plane,  in  form  of  a  crescent:  and,  at  the  same  time,  the 
circle  of  the  reflected  light  of  the  sun  will  have  moved  across 
the  shadow;  till,  by  a  certain  degree  of  obliquity,  in  the 
direction  of  the  telescope,  the  edge  of  the  circle  of  the  re- 
fleeted  tight  will  be  in  contact,  externally,  with  the  crescent 
of  the  direct  light.  And,  if  the  crescent  be  always  of  the 
same  breadth,  when  this  contact  takes  place,  on  every  side, 
by  a  diverting  of  the  telescope,  from  the  centre  of  the  sun, 
successively,  in  every  direction ;  then  both  the  mirrors  are 
parallel,  and  at  right  angles,  to  the  axis  of  the  instrument. 
But,  if  the  crescent  be  broader,  in  any  certain  position  of 
the  tube,  when  the  circle  of  reflected  light  just  touches  its 

I  2  edge ; 
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ii4^;  tft^  the  Me  of  tlie  littla  mirror,  ecnresfpoiidhif  wSA 

that  of  the  illamiaated  circle,  where  it  is  in  contact  wM 

HK!  cresceiit,  makes  too  great  an  angle,  with  the  axi»  of  tiM 

tltruTOeiit;  and  It  musit  be  reduced  to  a  right  angle,  hf 

ferewing  forward  the  adjusting  screw  of  the  little  mirror, 

Im  ftat  part,  haring   prerionsly  withdrawn  the    opporitis 

^^  and  the  eye  screws.     When  the  mirrors  are  thus  found  to  be  rigbtlj 

lenses  after-      placed*,  and  the  eye-tvbe  and  lenses  are  restored  to  their 

^"^*^**^         plaoes;  if  the  whole  image,  of  the  great  mirror,  be  not  Tisiw 

Mo  in  the  eye-hole,  when  this  is  in  the  common  axis  of  the 

fnttrament,  then  the  lenses  are  defective ;  either,  some  ci 

them,  or  some  of  their  surfaces,  or  the  tube  they  are  fixed 

fa,  being  inclined  to  the  common  axis ;  and,  by  this  means, 

distorting  the  cone  of  rays,   from  ft.     Which  irregulariliet 

■Hist  be  rectified,  before  a  true  estimate  can  bo  formed,  of 

/     tbe  correctneiu  of  the  mirror^s  curraturc, 

^osidon  of  the     The  dIsUnce  from  the  smaller  lens,  at  which  is  the  point 

•        ^         .of  decussation  of  all  the  pencils  of   light,  and  the  placo 

where  the  eye-hole  ought  to  be,  may  also  be  most  easily  and 

ilMMt  accurately  loand,  try  directing  the  telescope  to  Ae 

iVB,  having  taken  off  that  part  of  the  eye-tube  behind  tko 

lenses ;  and  letting  the  light  fiill  on  a  piano,  moveable  back 

And  forward,  behind  tho  second  eye-glass,  and  kept  at  right 

angles,  to  the  axis  of  the  specula  and  lenses ;  the  place,  at 

which  the  image  of  the  great  mirror,  with  the  shadow  of 

the  little  mirror  described  on  it,    is  seen  most  distinctly 

formed  on  the  plaice,  ought  to  be  the  place  of  the  eye. 

hole. 
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IV. 

On  ike  Jdsorpiion  of  Electric  Light  by  different  Bodief^  mnd 
tame  of  their  Habitudes  with  retpett  to  Etectridiy.  ik  a 
JLetterfrom  Mn  Wji.  SutiMSHiaE,  Jun*     Communicated 

blf  Mr.  CUTUBERTSON. 

Wisbech^  Jan.  if,  1807. 
Dear  Sir, 

«n.S  you  thought  my  former  account  of  some  electrical  ex-  Photphoret- 

perimcQts  on  the  phosphorescency  of  calcareous  substances  cenceofbodict 

worth  sending  to  Mr.  Nicholson's  respectable  and  yaloable   ^  ^^* . 

Joamal,  I  now  trouble  you  with  a  second  letter,  contain. 

ing  the  results  of  other  experiments,  made  with  the  same 

view,  upon  the  different  specie^  of  the  remaining  earths  that 

were  within  my  reach.     But  I  do  not  intend  to  stop  here.— 

And  as  I  perceive  the  chief  value  of  my  inquiries  will  rest 

BiKm  their  being  a  dep6t  of  numerous  facts,  whereon  other 

philosophers  may  more  successfully  build  than  my  abilities 

irill  enable  me  to  do,  it  becomes  necessary  for  me  in  this, 

Mid  any  future  communication  upon  the  same  subject,  to 

^eak  more  in  detail  than  I  at  first  intended.     If  in  this 

Btmte,  you  should  still  think  them  worth  public  attention,  I 

•hall  be  glad    to  see  them  inserted  in  the   PhUosophicat 

Joomal. 

Barytic  Genus* 

Carbonate  of  barytes  afforded  no  spark,  but  was  very  Barytic  com* 
Inminous  when  the  shock  was  passed  above  it,  though  the  pouiMli. 
light  was  of  short  continuance. 

Sulphate  of  barytes. — The  several  specimens  of  this  sub. 
stance,  which  were  subjected  to  experiment,  were  all  lumi- 
moat  by  the  electric  shock,  but  were  not  so  brilliant  as  the 
carbonates ;  they  also  differed  from  them  in  giving  very  good 
sparks  when  placed  upon  the  prime  conductor ;  except  some 
specimens,  consisting  of  small  crystals,  which  acting  as  so 
inany  points,  gave  out  the  electric  fluid  to  the  atmosphere, 
and  would  not  allow  a  spark  to  be  taken  from  them.  It  it 
curious,  and  worthy  observation,  that  in  these  two  barytic 
ipeciet  the  facts  tarn  oat  exactly  the  reverse  of  what  takes 

place 
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place  in  the  calcareous  genus,  in  which  the  carbonates  giTA. 
sparks,  though  they  are  slightly  luminous,  compared  to  the 
sulphates,  which  are  brilliaotly  phosphoric,  but  afford  no 
»park ;  whereas  in  the  barytic  genus  the  carbonates  are 
beautifully  luminous,  but  gire  no  sparks,  while  the  sulphates 
afford  good  sparks,  but  are  slightly  phosphorescent. 

Sulphuret  of  barytcs  was  but  slightly  luminous  by  fke 
electric  explosion  ;  in  which  it  essentially  differs  from  the 
siilphumoflime*,  which  is  the  most  brilliant  phosphomSy 
both  by  the  electric  and  solar  light,  that  I  have  yet  seen. 

Muriatic  Genm. 

Magnesia,  pure,  and  carbonated,  were  both  luminous  by 
the  electric  explosion ;  the  li^ht,  however,  continued  but  for 
a  short  time. 

Sulphate  of  Magnesia  is  very  luminous  through  its  whole 
substance. 

Sulphuret  of  Magnesia  is  luminous,  but  not  more  so  than 
the  carbonate. 

Turkey  tobacco-pipes. — ^Thc  bowls  of  these  articles  af- 
forded tolerable  sparks,  but  were  scarcely  luminous,  except 
in  the  track  of  the  electric  fluid,  when  the  points  of  Che 
discharging  rods  rested  upon  the  surface. 

Chlorite  gave  sparks,  which,  upon  its  surface,  branched' 
off  in  minute,  different-coloured  points,  something  similar  to, 
though  not  so  brilliant  as,  the  spark   taken  from  any  lac*^ 
quered  substance,  such  as  gilt  leather,  or  lacquered  wooden 
ornaments.     The  explosion  rendered  it  luminous. 

Steatites,  Talc,  and  fibrous  Amianthus,  ga?c  sparks,  and 
were  slightly  luminous  by  the  explosion. 

Asbestus. — A  thin  polished  slab  of  this  stone  gave  sparks 
similar  to  Chlorite,  but  the  ramifications  upon  its  surface 
were  more  numerous,  and  more  variegated. 

Mica  affords  sparks,  but  I  could  not  observe  it  luminous 
by  the  explosion^  When  held  in  the  hand  it  allows  the 
sparks  to  run  along  its  surface,  to  strike  tbe  fiuger  at  a  con- 

*  Canton's  phosphorus  is  so  readily  illuminated  by  electricity,  that 
a  large  lamp,  newly  made^  partaking  of  the  exact  shape  of  the  cni- 
oible,  and  having  never  been  exposed  to  light,  being  placed  upon  the 
prime  conductor,  was  beautifully  bespangled  with  brilliant  spots, 
merely  by  taking  the  spark  from  various  parts  of  its  surface. 

siderable 
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liderabie  diitmce,  and  to  which  it  gites  the  sensation  of  a 
ihock,  rather  than  that  of  a  spark.  When  the  shock  is 
fNuaed  along  its  sarface,  the  fluid  leaves  an  indelible  mark, 
liinilar  to  its  effect  upon  glass. 

Micaceous  Schistus  gave  a  spark,  which  was  ramified  upon 
Qie  anr&ce  of  the  stone,  and  somewhat  more  coloured  than 
m  the  Chlorite.  It  was  scarcely  phosphorescent,  except  in 
the  track  of  the  electric  fluid. 

Argillaceous  Genus. 

Alum  affords  a  purple  spark,  which  is  rather  ramified  upon  Argillaccoiit 
its   surface.     It  is  luminous  through  its  whole  substance,  g«»»"' 
wbeD  the  explosion  Is  made  above  its  surface ;  but  it  is  shat* 
tered  to  pieces  when  the  shock  is  passed  through  it. 

Kpe-clay  gave  a  spark,  and  was  luminous  by  the  explo- 
sion g  but  when  it  was  formed  into  tobacco-pipes,  and 
baked,  it  was  scarcely  if  at  all  luminous,  though  it  con* 
ttDiw^d  to  afford  sparks. 

A  greenish,  foliated  clay,  found  near  the  surface  of  the 
ground  at  Perby,  gave  a  tolerably  good  spark,  and  was  very 
phosphoric  by  the  explosion  taken  above  it.  The  luminous 
track  left  by  the  electric  fluid,  when  the  points  of  the  dis. 
chargers  rested  upon  the  surface,  continued  several  minutes. 

A  blueish  clay*,  dug  at  Wisbech,  and  provincially  termed 
Ganlt,  or  Golt,  affords  a  spark,  and  becomes  luminous  by 
the  explosion. 

Slate  clay,  or  Shale,  affords  a  spark,  and  is  luminous ;  but 
from  trials  made  with  diffierent  specimens,  it  appears  to  lose 
its  power  of  absorbing  light  in   proportion  as  it  becomes  / 
hataminous  f . 

Slates. — All   the  slates  afforded  sparks^    and    absorbed 

•  This  clay,  which  is  frequently  dug  in  the  Fens,nrtir  Wisbedh,  con- 
tains  sulphur,  and  if,  when  fresh  dug,  it  be  held  before  a  fire,  it  gives 
out  a  strong  suffocating  odour  of  sulphurous  acid. 

f  At  the  time  of  writing  the  above  observation  on  bituminous  shale 
I  had  not  the  moit  distant  recollection  of  a  paper  on  the  light  of 
Mtvral  phosphor!,  by  M,  Carradori,  translated  in  an  early  number  of 
the  Philosophical  Jonrnal,  where  it  is  mentioned,  that  luminous  rotten 
wood,  and  other  such  like  substances,  **  become  phosphoveseent  ioi 
proportion  as  they  have  lost  their  inflammable  principle,  and  thai.th^ 
property  of  absorbing,  and  retaining  the  light,  depends  on  that  cir« 
«dnttMiccii**«^Nicfaolsoa'f  Journal,  4to  series,  Vol.  II  p.  135. 

electric 
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AnillAceout     ti^ctricligbt  from  tlie  exploiiDii.    But  a  dale  nied  Ia  tiSt 
fcnus,  neif^boBrkood,  briMight  from  CdUy  Weston,  in  NortbuDp* 

tonshire,  and  which  efferresces  widi  acids,  is  bj  far  the  most 
beautiful.  When  the  shock  is. taken  above  tiie  centre  of  a 
piece  9ome  inches  square,  not  only  the  part  inmediately  be- 
low the  rods  is  luminous,  but  the  surface  of  the  sUAe  appears 
bespangled  with  rery  minute  brilliant  points  to  some  distance 
from  its  centre;  and  when  die  points  of  the  dischaiigers  rest 
upon  the  sur£Eice  of  the  slate,  these  minute  spangles  are  de- 
tached, and  scattered  about  the  table  in  a  lumirtous  state. 
The  track  of  light  between  the  rods  continues  phosphores- 
cent  seTcral  miantes. 

Hone  stone,  of  a  dkty  greyish  cokmr,  gare  a  good  tpark, 
and  was  phosphoric  by  the  explosion. 

Fuller's  Earth  gare  a  ^good  bright  spark,  but  wia  very 
slightly  luminous,  except  fai  the  track  the  fluid  left  fti  to 
passage  from  one  rod  to  the  other.  '> 

Reddle  gave  no  spark,  but  a  purple  stream,  attendeiiHth 
a  very  sharp  hissing  sound.  It  was  rather  more  laminonf 
than  Fuller's  Earth. 

Armenian  Bole  affords  a  spark,  whidi  is  ramified  apon  Its 
surface.  It  is  not  luminous  by  the  electric  explosion ;  ^ren 
when  the  points  of  the  dischargers  rest  upon  it,  no  tniek  of 
light  is  visible ;  but  several  minute  fragments  are  abivered 
from  its  surface. 

Terra  Sigillitica  of  the  shops  gives  a  spark,  and  Is  phos:* 
phoric  after  the  explosion. 

Basalt  gives  sparks  which  are  radiated  upon  Its  forbce, 
but  not  ramified  as  in  Chlorite  and  micaceous  Schist.     It  watf 
'  ^  phosphoric  only  in  the  track  formed  by  resting  tbe  dis- 
chargers upon  it 

Bricks  of  various  kinds  afforded  small  purple  sparks,  of 
a  bright  red  colour  on  the  surface.  They  were  very  dightly 
luminous  by  the  explosion ;  but  afforded  a  bright  tradL  of 
light  between  the  points  of  the  dischargers  when  they  rested 
upon  them. 

Tiles  of  different  kinds  afforded  similar  reralta  to  th« 
bricks,  except  that  most  of  the  tiles  were  rather  more 
luminous  dian  the  bricks,  when  the  electric  explosion  waa 
s^ide  above  them,  especially  a  yellow  tile,  with  a  redish 
ttnge  in  the  fracture,  which,  from  its  greajber  phoKpkares- 

cence, 
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cence,  and  its  slightly  effervescing  vith  acids,  I  suspect  to 
contain  more  calcareous  earth  in  its  composition  than  the 
others* 

Qneeo^s  ware,  glazed,  gives  a  good  spark,  which  is  flame 
coloured,  and  radiated  on  its  surface;  but  it  is  not  phos- 
phoric. When  fractured,  the  unglazed  surface  affords  a 
purple  spark,  and  is  lumioous  by  the  shock. 

All  the  different  kinds  of  Pottery-ware  which  I  tried  gave 
the  same  results,  except  slight  varieties  in  the  colour  of  the 
sparks:  and  a  common  dirty  white  ware,  which  was  lumi- 
aouson  its  glazed  surface  when  the  :>hock  wa^  passed  above 
it.  From  what  I  have  hitherto  observed,  I  am  induced  to- 
believe  that  all  glazing,  in  which  a  metallic  oxide  is  used,  is 
not  phosphoric,  but  gives  a  good  spark. 

All  unglazed  Pottery  is  luminous  by  the  explosion,  and 
gives  a  vivid  track  of  light  when  the  dischargers  rest  upon  its 
BUiface. 

Siliceous  Genus, 
Rock  Crystals  were  all  phosphoric  by  the  explosion ;  and  Slliceout 
some  of  them  that  had  two  or  three  particles  of  ore  upon  S^^** 
their  surfaces,  were  transparent  by  the  spark  when  it  passed 
from  the  ore  to  the  knob  of  the  discharging  rod,  otherwise 
the  crystals  gave  no  sparks,  but  merely  a  hissing  stream.     A 
rhombic  crystal  was  rendered  luminous  through  its  whole 
sabitance  by  the  explosion,  retaining  its  light  several  minutes. 
At  the  instant  after  the  explosion  it  emitted  a  red  light,  but 
which  very  soon, became  white. 

Siliceous  sand,  washed  and  dried,  was  not  luminous,  ex« 
ecft  where  the  points  of  the  dischargers  were  in  contact 
with  it. 

Qaarti  b  phosphoric,  and  shines  with  a  uniform  dull 
white  light.  It  gives  a  purple  stream  instead  of  a  spark. 
After  tlM  explosion  it  affords  the  same  odour  as  when  two 
{Heofli  aie  rubbed  together. 

Flints  afford  small  purple  sparks,  both  from  the  external 
ooat  and  the  surface  of  the  fracture.  The  explosion  does 
not  render  them  so  luminous  as  Quartz,  but  the  external 
coat  is  more  phosphorescent  than  the  fracture,  especially  in 
the  track  oC  the  discharge. 
Vol.  XVI Feb.  1807.  K  Lapis 
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cfCD  a  basis  for  it,  that  a  coin[>lete  system  is  rather  the  object 
of  anxious  hope  tlian  of  reasoaable  expectation.  Much  has 
been  done  loward  it,  but  so  much  appears  to  remain,  that 
any  addition  to  the  common  stock,  however  small,  or  though 
devoid  of  philosophical  accuracy,  I  have  thought  would  be 
received  by  the  learned  with  candour.  With  this  prepos. 
session,  I  venture  to  submit  to  them  some  observations  upon 
the  movement  and  state  of  the  mercury  upon  the  coasts  of 
New  Holland  and  New  South  Wales,  the  Terra  Australis, 
or  Australia,  of  the  earlier  charts. 
The  land  and  'fhe  principal  circumstance  that  has  led  me  to  think  these 
more  particu-  observations  worth  some  attention,  is  the  coincidence  that 
larly  indicated,  took  place  between  the  rising  and  falling  of  the  mercury, 
lurn 'tL'^"'  and  the  setting  in  of  winds  that  blew  from  the  sea  and  from 
off  the  land,  to  which  there  seemed  to  be  at^least  as  mach 
reference,  as  to  the  strength  of  the  wind  or  state  of  the  at- 
mosphere; a  circumstance  that  I  do  not  know  to  have  been 
before  noticed.  TIic  immediate  relation  of  the  most  mate- 
rial of  these  facts,  it  is  probable,  will  be  more  acceptable 
than  any  prefatory  hypothesis  of  mine ;  and  to  it,  therefore, 
I  proceed ;  only  premising,  that  a  reference  to  the  chart  of 
Australia  will  be  necessary  to  the  proper  understanding  of 
some  of  the  examples. 

My  eAmination  of  the  shores  of  this  eztensire  country 
began  at  Cape  Leu  wen,  and  continued  eastward  along  the 
south  coast.  In  King  George's  Sound,  December  20,  1801, 
after  a  gale  from  WSW,  the  mercury  had  risen  from  ^0,42 
to  29,81,  and  was  nearly  stationary  for  two  days,  the  wind 
being  then  moderate  at  NW,  Mith  cloudy  weather.  On  the 
22d,  the  wind  shifted  to  SW,  blew  fresh,  and  heavy  showers 
of  rain  occasionally  fell ;  but  the  mercury  rose  to  30,03,  and 
remained  at  that  height  for  thirty  hours;  and  on  the  weather 
clearing  up,  and  the  wind  becoming  moderate  in  the  same 
quarter^  it  rose  to  30,28. 

Fresh  breezes  from  E  and  SE  caused  a  rise  in  the  baro- 
meter in  King  George's  Sound,  once  to  30,20,  and  a  second 
time  to  30,18,  although  the  weather  at  these  times  was  hazy: 
but  with  light  winds  from  the  same  direction,  which  were 
probably  local  sea  breezes  only,  the  mercury  stood  about 
29,05  in  that  neighbourhood. 

^d  Example.  Jan.  U,  1802,  in  D' En trecas team's  ArchU 

pelago, 
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giTC  a  spark.  But  the  dark  green  glass  of  which  wina 
bottles  are  made,  when  by  exposure  to  air  and  moisture,  or 
aader  other  circumstances  which  may  enable  it  to  rertoct  the 
prinaatic  colours  with  brilliancy,  h  capable  of  giving  a 
spark,  and  emitting  light,  after  the  electric  explosion  has 
been  made  abo?c  its  surface. 

Slrontiun  Genus, 
Natire  Carbonate  of  Strontites,  instead  of  a  spark,  gave  stromlan 
only  a  hissing  purple  stream,  but  was  very  luminous  by  the  gcnui. 
explosion* 

I  remain, 

Your's,  kc, 

\V.  SKlllMSHlRE,  Jty. 
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V. 
Observations  upon  the  Marine  Barometer^  made  during  the 
Examination .  of  the  CoaUs  of  Nezc  Holland  and  New 
South  JVales^  in  the  Years  1801,  1802,  aw r/ 1803.  Btf 
Matthew  Flinders,  Esq.  Commandar  of  his  Majesties 
Ship  Investigator,  In  a  Lcflcr  to  the  Right  Hon.  Sir 
Joseph  Banks,  Bart.  K.B.  P.R.S.  Sfc,  Sfc.  Sfc.  From 
Philosophical  Transact io7is for  180(5. 
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Isle  of  France^  Aug.  19,  1805. 

FORE-KNOW  LKDOE  of  tho  wind  and  weather  is  an  ^ji-rat  advan. 

object  so  very  interesting   io  all  classes   of   men,  and  the  ugcs  of  a  forr- 

chanscs  in   the   mercurial   baronn'.ler    alfordin''  the  means  l">^wlcd"c  of 

*  ^  the  weather. 

which  appear  most  conducive  to  it,  a  system  that  should  The  barometer 

with  certainty  explain  tho  connection  between  the  variations  indicates  it. 
of  the  mercury  and  those  in  the  atmosphere  under  all  cir. 
cumstances,  becomes  greatly  desirable ;    to  seamen,  more 
es|>ec!ally,  whose  safety  and  success  depend  so  much  upon 
being  duly  prepared  for  changes  of  wind,  and  the  approach-  , 

ing  storm,  it  would  be  an  acquisition  of  the  first  importance : 
in  a  more  extended  view,  I  may  say,  that  tho  patriot  and  the 
philanthropist  must  join  with  the  philosopher  and  the  mari- 
ner in  desiring  its  completion.  So  long  and  widely-extended 
a  coune  of  observation,  however,  seems   requisite  to  form 
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Observations  commonly  to  shift  more  to  the  southward  in  the  daj,  and  im 
andinfercnccs  blow  more  from  east  and  NE  ia  the  night.  The  weather  was 
tLr^cwrcspon-  ^^^7  ^^7  during  these  nine  days ;  so  much  so,  that  for  six 
dcot  changes    of  them  no  obserTation  of  the  sun*s  altitude,  wortliy  of  con- 

of  wmdand  fidence,  could  be  taken  from  the  sea  horizon,  although  the 
weather  tobe  «.  .       ,       ,  ,  .       ,  ,    .      .  i 

expected  after  sun  was  sufficiently  clear;  and  m  the  whole  time,  the  mer* 

change  in  the  Qj^^y  never  once  stood  so  high  as  30  inches,  but  was  frc- 
meter.  *  queutly  below  29,70.  I  considered  this  to  be  the  more  ez- 
traordinary,  as  settled  winds  from  the  eastward,  and  especU 
ally  from  S£,  had  before  made  it  rise  and  stand  high  upon 
this  coast,  almost  unirersally,  even  when  there  was  a  coniU 
derable  degree  of  haze.  The  direction  of  the  south  ^oast, 
beyond  the  Isle  of  St.  Francis,  and  ercn  abreast  of  it,  waa 
•at  that  time  unknown  to  me ;  but  I  then  suspected,  from 
this  change  in  the  barometer,  that  we  should  find  the  shore 
trending  to  the  southward,  which  proved  to  be  the  case*. 
The  easterly  winds,  then,  whilst  they  came  off  the  sea, 
ciaused  the  mercury  to  rise  upon  the  south  coast ;  but  in  thb 
instance  that  they  came  from  off  the  laud,  they  produced  a 
contrary  effect ;  but  it  is  to  be  observed,  that  the  most  hazy 
part  of  the  time,  and  that  during  which  the  mercury  stood 
lowest,  was  two  days  that  the  wind  kept  almost  constantly 
on  the  north  side  of  west,  more  directly  off  the  land :  its 
height  was  then  between  ^9^65  and  29,G0. 

The  haze  did  sot  immediately  clear  away  on  the  wind 
shifting  to  the  westward ;  notwithstanding  which,  and  that 
the  new  wind  rose  to  a  strong  breeze,  and  was  accompanied 
with  squalls  of  rain,  the  mercury  began  to  ascend,  and  had 
reached  29,95  when  the  squalls  of  wind  and  rain  were 
strongest ;  the  direction  of  the  wind  being  then  from  SSW. 
On  its  becoming  moderate,  between  SSNV'  and  SSE,  the  mcr- 
cury  ascended  to  30,14,  and  remained  there  as  long  as  the 
wind  was  soutliM'ardly. 

5th.  Going  up  the  largest  of  the  two  inlets  on  the  south 
coast,  in  March,  we  were  favoured  with  fine  fresh  breezes 
from  SSW  to  SSE,  sometimes  with  fine,  sometimes  with  dull 
weather,  the  mercury  rising  gradually  from  30^08  to  30,22. 
In  twenty  .four  hours  afterwards,  it  fell  below  30  inches,  and 
a  light  breeze  came  from  the  northward,  oil'  the  land,  with 
finer  weather  than  before.  The  mercury  continued  to  fall 
to  29;56,  where  it  stopped  ;  the  wind  having  then  ceased  to 

blow 
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blow  steadily  from  the  northward,  and  become  yariaWe.    In  Obtcrvitiont 
(wcnty-foar  hours  more,  the  wind  set  in  again  to  blow  fresh  J^f,ccrtS2^^** 
from  the  southward^  the  mercury  baring  then  returned  to  the  corretpon- 
»,94,  and  itwas  presently  up  to  30,22  and  30,28.     It  kept  ^^"45^|^ 
nearly  at  this  height  for  scleral  days  that  the  southwardly  ,,^ther  to  be 
wind  blew  fresh,  but  on  its  becoming  lighter,  and  less  steady  expected  after 
ill  Its  direction,  the  mercury  descended;  and  in  the  calm  ^JJ^^^^^^/ 
which  followed,  it  had  fallen  to  29,90.     This  example  affords  meter. 
clear  proof  of  a  fresh  wind  from  the  sea  making  the  mercury 
rise,  whilst  a  light  wind  off  the  land,  with  finer  weather, 
caused  it  to  descend. 

6ih,     The  calm  was  a  prelude  to  a  fresh  gale ;  but  the 
mercury  began  to  rise  at  eight  in  the  eyening  when  it  had 
just  sprung  up ;  by  the  next  noon  it  was  at  30,10  when  the 
wind  blew  strongest,  and  in  the  eyening  at  30,22.    This  gale 
began  as  gales  usually,  if  not  always  do  upon  this  coast,  in 
the  north-west  quarter,  and  shifted  round  to  SW  and  SSW  ; 
but  quicker  than  I  haye  generally  seen  them  :  there  was  no 
rain  with  it,  nor  was  the  atmosphere  either  yery  hazy  or 
clondy*.     The  mercury  continued  to  rise  till  it  had  reached 
30,25,  and  then  was  stationary  as  long  as  the  wind  remained 
between  south  and  west ;  but  on  its  yeering  round  to  the 
eastward  of  south,  a  second  rise  took  place,  and  for  forty 
hours  the  mercury  stood  as  high  as  30,45,  the  wind  being 
tben  between  SE  by  S  ^nd  cast :  the  weather  was  very  dull 
and  hazy  during  the  first  half  of  these  forty  hours,  but  finer 
afterwards.     As  the  winds  between  SE  by  S  and  east  slanted 
off  the  main  land,  this  example  seems  to  be  in  opposition  to 
the  4th,  and  leads  me  to  think,  that  it  might  hare  been  the 
yery  extraordinar}-  kind  of  haze,  and  perhaps  some  peculia- 
rity in  the  interior  part  of  the  land  abreast  of  the  Isle  of  St. 
Francis  that  in  part  occasioned  the  fall  of  the  mercury  with 
south-cast  winds ;  as  much,  perhaps,  as  the  circumstance  of 
the  wind  coming  from  off  the  shore. 

After  this  rise  in  the  mercury  to  30,45,  it  fell  gradually  ; 
but,  for  thirteen  days^  kept  above  30  inches,  the  winds  being 
generally  between  SE  and  SW,  but  light  and  variable,  and     . 
the  weather  mostly  fine. 

*  I  afterward!   learned    from  Captain  Baudin,  that  this  gale  wa» 
mnch  heavier  in  Ban'  Strait  than  we  felt  it  at  KangHroo  Island. 

7ih 
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Obtcrvations        '^^^^     North-eastwardly  winds,  off  the  land»  were  the  Wffst 

wmI  inferences  that  prevailed;  they   were  li^li^    aad  accompanied  with 

JLi^'^'*'"on.  ^^"^^^y  weather  and  spitting  rain.  The  mercury  fell  to  «9,70, 

dent  changes     And  remained   there  till  the  wind  shifted  to  the  west  and 

of  windaod      southward,  when  it  bcgaa  to  rise,  and  in  two  days  wra«  up 

I^!^^iSd^^tf  ^^  30,42.     At  that  time  wc  were  off  the  projection  marked  ■ 

changiB  in  the   11.  in  the  chart,  in  139{o  cast  longitude  ;  the  wind  had  then 

mirinehMO*    veered  to  the  south-eastward  along  the  shore,  with  a  steady 

breeze,  and  the  mercury  remained  nearly  stationary  so  long 

as  it  Ifisted  ;  but  on  the  wind  dying  off,  and  flawing  from  one 

side  to  the  other,  it  descended  quickly  to  30  inches,     Jl 

breeze  then  sprung  up  at  NW,  which,  within  twenty-four 

hours,  shifted  suddenly  to  SW,  and  blew  a  gale  which  had 

near  proved  fatal  to  us.     It  was  accompanied  with  rain  and 

Tcry  tliick  weather,  and  lasted  two  days ;  by  which  timey 

the  mercury  had  descended  to  ^9,58. 

8M.  In  Bass'  Strait,  for  several  days  in  tlie  month  of 
April,  i\\Q  mercury  stood  above  30,40  with  the  wind  from 
4he  south  and  eastward,  sometimes  blowing  fresh  2  the 
weather  generally  fine.  It  then  fell  half  an  inch  in  eight 
hours,  and  a  wind  set  in  soon  after  from  the  north-westward 
which  continued  four  days,  blowing  moderately,  with 
cloudy  weather,  and  sometimes  a  shower  of  rain  ;  the  mer^ 
cury  remaining  stationary  between  29,83  and  29,89.  On 
this  second  wind  dying  away,  a  strong  breeze  sprung  up 
v^hich  fixed  at  WSW  with  squally  weather;  but  for  three 
days  no  alteration  took  place  in  the  barometer,  until  the 
wind  shifted  to  IS'VV  and  north,  and  the  mercury  then 
deicciided  to  29,62,  though  the  witather  was  finer,  and  wind. 
more  moderate  than  before. 

9M.  Passing  along  the  south  coast  of  Australia  the 
second  time,  we  experienced  light  winds  from  the  sea  for 
forty  hours  in  D'Entrecasicaux's  Archipelago,  in  the  month 
of  May:  they  were  variable  between  WSW  and  SSE  with 
dull  cloudy  \yeathcr,  and  the  mercury  stood  very  high, 
being  up  to  30,50  most  of  the  time.  The  wind  then  came 
round  to  N  by  E  and  NNW  ;  previously  to  which,  the 
mercury  began  to  descend,  and  it  kept  falling  for  two  days 
till  it  reached  30,19,  though  the  weather  was  not  so  cloudy 
vi^  before,  and  the  wind  was  equally  light.  On  the  wind 
▼eering  to  west  and  WSW  the  mercury  rose  to  30,25  ;  but 

it 
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m  BOW  cume  on  to  blow  fresh,  with  squall}'  thick  weather,  obwmiiQoa 
pet  the   miTcury  continued  nearly  stationary  for  twenty-  *>d  inference* 
^ur  hours,  appearing  to  be  tcpt  up  in  consequence  of  the  I^""!!^;^, 
pind  IwTing  sbifted  ronnd  to  SSW,  more  dirccMv  fiom  oR' dcuicIiaDgei 
"  On  its  increasing  to  a  gal  p,  however,  there  wa5  "^  ™^  '^"^ 

kpreuy  rapid  descent  ia  the  liarometcr  to  ^OifG ;  but  (he  ^u„icd  after 
■■wilt  o^kin  was  equally  rapid,  anrt  to  a  greater  height,  on  eh»nge  ia  ihc 
wiad  becoming  moderate.     In  a  jhorl  ealm  that  succeed-  """""  "'°* 

B  mercurj  stood  ai  30,42,  but  on  the  wind  setfiiie  in 
n  the  north,  which  was  from  oltih^  land,  it  ftll  to  30,26, 
1  renuincd  there  two  days  :  we  liad  then  reached  Bass' 
■ait. 

From  those  examples  upon  the  south  coast,  it  appears, 
lertily,  Ihal  a  change  of  wind  from  the  northern,  to  any 
111!  in  thi"  jonthcrn  half  of  the  compasi,  caui'cd  the  oier- 
■y  to  rise,  and  a  con'rary  change  to  fall;  and  that  tb« 
ronry  stood  constij'^rably  higher  when  the  wind  was  from 
souih  "i>le  of  east  and  west,  than,  m  similar  weather,  it 
lid  wh<-n  the  wind  came  from  the  north  side  ;  but,  until  it  ii 
iiown  what  are  the  winds  'hat  occasioned  the  mercury  (o 
and  what  to  df-scend,  upon  the  otlier  coasts  of 
Lsstr&lia,  it  will  probably  be  not  agreed,  whether  it  roqe  in 
eaicquence  of  the  south  winds  brineins  in  a.  more  drnsc  air 
Kmd  tlir  poUr  regions,  and  M\  oa  iU  bt^g  dij^laccd  Ly  thkt 
ir&ch  came  from  the  Tropic ; — or  whether  the  rise  and 
Kgher  standard  of  the  mercury  was  wholly,  or  in  part,  occa* 
loncd  by  the  first  being  sea  winds,  and  the  descent  becauss 
iose  from  the  northward  came  from  off  the  land. 

The  height,  at  which  the  mercury  generally  stood  upon 
he  sttnth  coast,  seems  to  deserve  some  attention.  It  wai 
ery  seldom  down  to  29,-10,  and  only  once  to  ^9,4i.  Of 
jtM  handred  and  sixty  days,  from  the  beginning  of  Decenu 
^T  to  May,  it  wai  nearly  oni^-lhird  of  the  time  above  30 
inchea;  and  the  second  time  of  passing  along  the  coast, 
»m  the  lath  of  May  to  the  1st  of  June,  it  only  descended 
20,90,  and  that  for  a  few  hours  only,  its  average  standard 
r  fbese  sixteen  days  being  30,35.  Upon  the  eastern  half 
the  coast,  beyond  Cape  Catastrophe,  in  March,  April, 
■ad  May,  the  mercury  stood  bigh«r  than  K  did  on  tho 
western  half  in  December,  January,  and  February  :  tha 
[rAvera^e  standard  of  the  first  was  30^09,  but  Chat  of  the 
■  Vol.  XVI.— Fsh.  1807-  L  Utter 
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■         •       .  • 

b&crvations     ^^itCf  011I7  30,64.     At  the  Cape  bf  CtObdllope,  the  fffMlrf« 
culiofcrcncci  height  ia  (he  barometer,  daring  dghtem  days   in  Otkbliot* 

Ie'*'4^'r«^n.  «^"d  November,  was  30,07. 

c  nt  chaoget         The  marine  barometer  on  board  the  Iiif  estimator,  Sttpillicifl' 
t  wind  and      (q  fi^Q  astronomer  by  the  Board  of  Longitude,  was  made  hf 
xpcctcd  after  Nairne  and  Blunt,  and  had,  I  believe,  been  employed  in 
tiangc  in  tlve    one  or  more  of  the  voyages  of  Captain  Cook,  and  perhapa 
jirmcbaro-     ^^  ^^^^^  of  Captain  Vancouver.     1  suspect,  that  it  wasnot* 
,  suspended  no  exactly  in  the  pro])er  place,  as  the  latter  instriiM 
ments  of  these  makers  probably  are  ;  on  which  account,  tht- 
molion  of  tlic  ship  caused  the  mercury  to  stand  too  high ; 
and  perhaps  one  or  two-tenths  of  an  inch  might  be  deducted 
With  advantage  from  the  heights  taken  at  sea,  bat  I  think 
not   when  the   ship  was  lyhig  steadily  at  anchor  in  tha^ 
harbour.     The  barometer  stood  in  my  cabin,  and  the  height 
of  the  mercury  was,  taken  at  day-break,  at  noon,  and  at. 
eight  in  the  evening,  by  the  officer  of  the  watch ;  as  w^ 
aV^o  that  9f  the  thermometer. 

* .  Tiie  general  effects  produced  upon  the  barometer  by  tlte 
sea  and  land  winds,  on  the  east  coast  of  Austrajta*  will  be 
learned  from  the  following  abridgment  of  our  me^eorolpipi^ 

J^""'*^=  ■    .    .1.  i/A 

l.v/.   In  the  run  from  Cape  Howe,  in  37^®  south  latitad^^ 

to  Port  Jackson,  in  31°,  once  iu  the  month  of  Ma^^  an4 

once  !n  June,  I  found  that  the  mercury  descended  with.l^jh^ 

winds  from   north,  NW,  west,  and   WSW;   whilst  daring* 

fnv'^li  hriH'/.i's  iVdiU  south  and  SNV  it  ascended,  and  stood, 

considerably  abou'  30  inches;   with  the  wind  at  NE  fgad. 

N\K  it  also  ki'pt  above  ,'JO  inches,  b^it  not  so  high).:BOr 

dill  it  rise  so  fast,  as  uhon  the  wind  was  from  SSW,     Fro.^k 

between  soiiili   :iud   east,    the  winds  did  not   blow  iduring. 

these   Limos.     This  example  does  not  differ  so  much  .from. 

thodc  on  tlie  soutU  coast  a^  to  be  decisive  of  any  thing.  • 

*2rf.     The  observations  made  during  a  stay  of  ten  weeks 

at  Fort  Jackson,  in   May,  June,  and  July,  180^,  are  more' 

hi  point  tJian  almosf  any  oOier^     Stning  eastwardly  winds 

were  very  prevalent  at  that  time,  and  were  almost  always 

accompainod  with  rain  and  scpialTs ;  yet  this   weather  was 

fvretold  and  aocoiupanied  hy  a  rise  In  the  barometer,  and  the 

general  heii^hLof  llif*  mercury  dtiring  their  continuance  wai 

?,(),  10  :  higher  iftae  t«  ind  \va<«  on  the  soutli  side  pf  I^E)  &nd 

lowcf 


I^HWif  oii  the  north  skle  of  cast.     Tlic  winds  from  south  observations  ' 

■od  SSW^ which  bl6w  along  the  shorii,  koj^t  the  int'rcury  up  an3  inference:; 

to  abomt  30,10,  when  they  were  attended  with  fine  woalher: !?  "^^^ain 
.^,4*  II  ...-  the  corrwpjiir 

■»  ttiey  generally  were;  buf  if  fhc  woatlicr  was   squally,  dent  changes 

with  rain,  is  stood  about  ^9,95.     Durin;;  settled  winds  froui  °^^/'^*"*^/ 
between  WNW  and  SW,  with  fine  weather,  the  intTcury  ^/p^t"^^^^^ 
Seneimlly  stood  very  low,   down   at  *29.()0  *;   and  what  is  change  in  thV^* 
more  extraordinary,  when  these  winds  were  less  settled,  and  ^\^^  ^^^^'  - 
the  weather  dull,  with  rain  occasionally  falling,  (he  range  of 
tbe  mercury  was  usually  between  29,80  and  .^0,10;  nearly 
the  tanke  as   when  th?    wind    was   at    SSW    ^ith    similar 
weather ;  the  reason  of  which  may  probably   be,  that  at 
sbmcdistanco' to   the.  southward   these    westwardly  winds 
blew  more  from   the  south,  and  were   turned  out  of  their 
Cfimt^^y  cither  by  the  mountains,  or  by  meeting  with  a  north- 
woit  wind  iJEirthor  to  the  northward. 

:/l?he  Wtiid^  from  north  and  NW  blt>w   very  seldom   at 
thWktime:  the  mercury  fell  on  their  approach. 

rTcr,tl^e  BUttc  of  the  mercury  during  our  second  stay  at 
EorCrJi|#k80n;  «i  July,  1803,  and  part  of  June  and  August, 
it4%«l|pt  in  my  power  to  refer,  as  I  hare  not  been  able  to 
oMiUn  that  pari  of  my  jonrnal  from  General  I)c  Caen. 

/.  The  (effects  of  some  .winds  upon  the  barometer  in  this  U 
etmmfiey  arc  considerably  different  to'  w  hat  they  were  upon 
tbeteuth  coast,  llie  wind  at  ^VSW  or  SW  with  fine 
ijoether,  had  always  caused  the  mercury  to  ri.^e  and  stand- 
bi0b|  end  those  from  the  NiO  to  fa!l  ;  whcro:is  here,  the- 
effects  of  those  winds  w  ere  almost  directly  the  reverse.  The 
'vrindbi  from  SSW,  SK,  and  as  far  as  east,  made  it  rise  on 
both  coasts,  with  the  exception  of  (he  4th  exa*.ivple  on  the 
so  a  til ;  and  fnnn  between  north  and  WNW  the  mercury 
fell  in  both  cases  and  stood  low. 

3<f*  Steering  along  (Ue  cast  coast,  from  Port  Jackson  to^ 
the  northward,  in    Jyily^^    wc   had  tho    winds  usually  Imv** 


f  My  frieud  Colonel  Patcrson,  F.R.S.  eommandcr  of  the  troops  at 
I^Drt  Jackioa,  in  judging  of  the  approaching  weather  by  the  n-c  and 
fall  in  hit  barometer  in  the  winter  season,  told  me,  thnt  he  had  adopted 
a  role  directly  the  reverie  of  the  eommon  «calc.  When  the  mercury 
ro«  highi  he  was  seldom  disappointed  in  his  expeetation  of  rainy,  bad 
weather;  and  when  it  fell  unusually  low,  he  expected  a  contlDuanee  of 
fine,  clear  weather,  with  westwardly  winds. 
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ObterfMioiit    ^^^^  so«^^  U)d  SW,  and  sometalca  WSW^  Om  « 

and  inferences  being  nearlj  sUtioiiarj  at  30  hicliet ;  Imt  meetinf  witk-ft 

Se'^^n-'P"'*  ®^  **»«  south-east  trade  wind  in  latitude  24*,*  •*» 
dent  changes     found  it  rise  to  30,30  for  two  days.     A  westwardlj  wbA 

raSf  "to  be  ^'^^"S'*'  '*  ^^^^  ^^  3^  i^^^s  ^"Or  *  ***®'^  ^^^  »*•'**  *"*  *• 
ezp^ted  after  ^^^^  ^^i"<^  finally  setting  iii)  it  fixed  itself  between  SO^lfr 
change  in  the   and  30^30,  as  long  as  the  wind  preserved  its  true  directiDiw v 
meter.-      ^        ^'^     '^^^  month  of  ^^eptcmbe^,  1802,  and  the  gieaia^ 
part  of  August  and  October,  we  spent  upon  the  eaat  eoaat^ 
between  the  latitudes  23^  and  17^.     The  sontb-eaat  tnUfi 
is  the  regular  wind   here,  but  we  had   many  TarlatioBi.* 
Whilst  the  trade  preyailed,  the  arcragc  standlu^  of  tiM' 
mercury  was  30,15,  and  the  more  southwardly  It  wai,  mad 
the  fresher  it  blew,  the  hi|;Iicr  the  qutcksilTer  rose,  thov^- 
It  never  cicoeded  30,30.     Whea  the  trade  wind  waa  1^||ht(« 
it  was  Asual  for  a  breeze  to  come  off  the  land  Vjery  early  1m 
the  morning,  and  continue  till  eight  or  nine  o'clock ;  -bat 
these  temporary  land  winds  did  not  produce  any  alttmtlw 
in  the  mercury,  which  kept  at  the^s  timet  about  SO^IO* 
When   the  trade  wind   Yeered  roond    to   ENB,  Or  'm&hf^ 
northward,  which  was   not  seldom,  the   mereuiy  fugtl 
between  30  inches  and  30,10;  and  when  a  breei6  firon' 
north  or  N  by  W  prcrailed,  which  was  the  case  for  a 
considerable  part  of  twenty  days  we  remained  in  Broai 
Sound,  its  height  was  something,  but  not  much  lets.     Theto 
northwardly  winds  I  take  to  hare  been  the  north-east  wind 
in  the  offing ;  which  had  been  partly  turned,  and  hi  p«rt 
drawn  out  of  Its  direction,  by  the  peculiar  formation  of 
this  part  of  the  east  coast.     There  are  but  few  inttancet  of 
any  steady  westwardly  wind  prevailing;  when  such  hap* 
fened,  they  were  generally  from  the  north  side  of  wett ; 
and  at  these  times  the  range  of  mercury  was  between  S0,05- 
and  30,05,  whicii  was  the  lowest  I  at  any  time  saw  it  on 
this  portion  of  the  east  coast 

The  barometer  was  of  great  service  to  me  in  the  iuTesti. 
gat  ion  of  this  danger6us  part  of  the  east  coast,  where  the 
ship  was  commonly  surrounded  ^vith  rocks,  shoals,  islands, 
or  coral  reefs.  Near  the  main  land,  if  the  sea  breeze  was 
dying  ofi'  at  night,  and  the  mercury  descending,  I  made  no 
scruple  of  anchoring  near  the  shore ;  knowing  that  it  wonld 
either^  a  calm,  or  a  wind  would  come  off  the  land  ;  but 

if 


if  thQ  mercury  Jc«pt  mp,  I  stretched  08^  in  tlie  Mpee^M  obnmjUi^M  . 
that  it  would  frerfien  op  again  in  a  lew  hoqw.  Aqio^gU  "^J^rtS?^ 
the  barrier  ree&,  when  the  wipd  was  dying  nway,  Iba  bpror  tu^^Mrnspoo^} 
meter  told  me,  almost  certainly,  from  what  quarter  liw^nM  deas  cliaagss  ,1 
next  spring  up.  If  the  mercary  stood  at  80,1^  or  iMfur  il  ^^[^^^' ! 
and  was  rising,  I  expected  the  proper  trade  wind ;  nnd  tf<ip«ciciioClcr  « 
higher,  that  it  would  be  well  from  the  somthward,  or  wonid  ^jg{^^ 
blow  fresh;  and  if  it  was  up  to  30,30,  both.  The  falling  ^^^i^, 
of  the  mecury  to  30,10  was  an  indication  of  a  brecaefrom 
the  north-eastward ;  and  its  descent  below  30  inches  that 
it  would  spring  up,  or  shift  round  to  the  westward*  Thb 
regularity  of  connection  between  the  barometer  and  the 
direction  of  the  wind,  is  periuq>s  too  great  to  be  expected 
at  a  different  time  of  the  year ;  and  it  is  probable,  that  vo; 
should  not  hare  found  it  continue  %o  strictly^  had  our  stay 
amongst  the  barrier  reefs  been  much  prolonged. 

bih.  Leafing  the  east  coast  in  the  lat  XT'  south,  we  steerei 
off  to  the  northward  for  Torres'  Strait,  in  the  laUer  part  of 
October.    As  we  advanced  northward,  I  found  the  mercury 
stand   gradnally  lower  with   the  same  kind  of  wuid  aa4 
weather.    The  difference  was  not  material  till  we  reaihed 
the  latitude  13®,  bat  afterwards,  the  sonth  east  wind  which, 
had  before  kept  the  mercury  np  to  30t,16,  then  permitted 
It  to  faU  to  M,90;  and  the  winds  from  ENE  and  NNE  to 
29,85.     Was  this  alteration  owing  to  the  want  of  density 
in  the  air  brought  in  by  the  south-east  winds,  in  this  lowei^* 
latitude  ? — to  our  increased  distance  from  thd  land  Pc^Hir 
was  it,  that  the  south-east  wind  was  no  longer  obstructed, 
by  the  coast,  having   a    passage    there    through  Torres 
Strait  ?  ^ 

The  difference  between  the  height  oi  the  mercury,  during 
a  north-east  and  a  south-east  wind,  was  much  less  here  than 
before,  although  the  weather  was  roost  unfavourable  during 
the  time  of  the  north-east  wind,  and  should  have  increased 
the  difference  in  their  effects.  Was  this  owing  to  the  gene- ' 
ral  approximation  to  that  equality  which  has  been  observed 
to  take  place  in  the  barometer,  in  very  low  latitudes  ?— or 
that  the  north-cast  wind,  still  meeting  with  resistance  from 
the  coast,  had  one  cause  for  keeping  up  its  power,  which  the 
south-east  wind  had  lost  ? 

In  a  general  summary  of  the  winds  on  the  east  coast, 

those 


H^  vjtnxvt  BAioiimit. 

ObteviMM^''^  A^Mte^ai  tera'd  fr<ym  -between  south  and  6ast  ca«s^  th6  tneiv^ 
liidutferrtcci^  <^r)r  tt>  rise  and-standliighetft,  as'ihey  had  )Edso  done  upon,  the 
J^^^JJJjJV'^'sou^  irlth  the  exception  of  the  4th  example.     The 

de«t  cli^i^  '  ni^iKlBffbm  l^Elk^t  the* mercury  up  aborc  30  inches  on  Ihe 
JJ^Jg^^J^'J^AsWsiMidt,  and  t^used  it  to  ii«e  after  all  other  winds  tocept 

ei^«ifeli''M«^^^*<>^^<>^'^^^^-^^^'^rd'9 '^^^^<^  ^^^  south  coast,  the 

cbMigfUliiai^^'riMVcury.  fell  with  tHemy  and  fctood  considerably  below  90 

SStt  ^^  "^inch^a'i;  bfcauso,  a.Vit' appears  to  me,  they  then  came  from 

off  the  land^     During  north-west  winds,  the  mercuiry  stood 

lower  than  at  any  -other  time  upon  both  coasts  ;  and  on  both 

they  came  from  off  the  land. 

.  Moiderate  winds   from   the    south-westward,   witV    fine 
i^eather,  caused  a  descent  oftlie  mercury  on  the  east  etKia€-; 
and  during  their  continuance  it  was  much  lower  than  wRh 
winds  from  the  north.«castward  ;  but  upon  the  south  coaii 
it  rose  with  south-west  winds,  and  stood  much  higher-,  thaii* 
whin  they   came  fr6m  the  opposite    quarter.    'I^fr'*t!iis 
change  I  cannot  see  any.  other  reasdn,  than  that  tire  ^^liiftL/ 
which  blew  from  the  sea  upon  on'e'CoafSt,'  came  from'bCAilr 
land  in  the  other. ,  .  •  •'  ♦.     ^' -» 

:  AUhough  the  height  of  the  mercury  upon  thesoutli  eiiiilP 
of  Australia  was,  njKm  the  average,  considerably  abbte'lllie^ 
medium,  standarc^  d9^50,  it  was  still  greater  upon  the  cast^'^ 
coast:  I  cannot  fi^.itat  less  than  30,08  or  30.10,  whereas* 
upon  the  south  coast,  I  should  take  it  at  30  inches;  both^ 
eubjcot  to  the  probable  error  of  one  or  two-tenths  of  an 
inch  in  excess.     This  superiority  seems  attributal    to   the 
greater  preyalence  of  sea  winds  upon  the  cast  coast,  and 
particularly  of  those  from  SE,  which,  when  all  other  circutnm 
stances  are   equal^  I    have  observed  to   raise  the  mercury 
higher  than  any  other  on  this  side  of  the  equator,  analogous 
to  the  effect  of  north-east  winds  in  the  northern  hemisphere; 
and  perhaps  also,  the  superiority  may  be  in  part  owing  to 
the  east  coast  having  a  more  regular  chain  of  higher  moun. 
tains  running  at  the  back  of,  and    ])arallcl  to  it,  which 
presents  a  greater  obstruction  to  the  passage  of  the  wind 
OTcr  the  landj  than  it  meets  on  the  south  coast. 

(To  be  Cpntioucd.) 
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VI. 

heiier  from  n  Correspondent^   on  the  ^xhilntion  oj  (ht 
,  Invisible  Girl. 

To  Mr.  Nicholson. 

Sir 

Brisioly  Jan.  9,  1807. 

Jt  IIE  account  of  your  correspondent  X.  of  the  manner  in  QoQgnnjitioA 
which  the  Tnyisible  Girl  amused  the  lounging   public,  ex- of  the  former 
actly  agrees  with  one  which  I  sent  to  Mr.  Walker,  of  Con-  Jhc  i^isibk 
dait  Street,  about  two' years   ago,  except  that  X.  seems  to  Girl. 
have  failed, -as  I  did,  in  discovering  the  mode  by  which  she 
saw  the  ^company ;  for  one  cannot  be  satisfied  with  being 
toM,.  that' ^^  a  small  hole  closed  with  glass  is  left  through 
^^  the  tunnel  and  side- wall  of  the  room  ;^'  -ha!ring  carefully  (^estioD,How 

examined  the  room  of  that  exhibited  at   Bristol,   and  ascer-  ^  ^^  •?  ^^ 
"  '  company  i 

tallied  that  there  could  be  no  such  aperture.  Besides,  we 
know  that  to  see  through  any  hole  of  a  very  small  size  the 
dhisioii  must  be  nearly  as  thin  as  a  sheet  of  paper,  and  a 
hole  through  a  tunnel  and  «ide- wall  mutt  have  been  very 
long,  indeed  mmch^oo  long^toBee  people  through.  As  my 
friend  never  answered  that  letter,  I  concluded  that  he  either 
doubted  of  my  account  being  the  true  one,  or  that  he  could 
Aot  explain  satisfactoriTy  how  the  view  of  the  company  was  - 
ic^mred  at  Charles's  exhibition ;  although  he  would  not 
Aste'Vfeen  long  at  a  loss  to  invent  some  expedient,  had  it  been 
worth  iAv  while. 

(i'fhct,  thinking  it  might  hurt  the  harmless  exhibitors,  or  Account  of  ta 
the  amusement  of  the  public,  I  desired  that  account  ezhibidon  at^ 
riifght  rtbt  be  published,  unless  necessary  to  prevent  super-         * ' 
AiidoiM  Hies  hcing  made  of  the  trick ;  and,  after  all,  we  lose 
^  all  iSkme  discoveries  when  made  public,   much  innocent 
ffMmdPtj  'as  1  well  remember  was  the  case  when  Mr.  Thick- 
lkes»airrelled  some  such  exhibitions.     That  which  I  saw  at 
Bristol  and  Bath  had  a  loose  rail  with  eight  legs ;  seven  of 
which  tiie  operator  always  removed  from   their  places  to 
|Aaiit  suspicion,  but  the  eighth  I  always  found  immovably 
ilxed,  and  that  was  ever  the  leg  toward  the  closet  where  the 
Jhdy  sat  who  directed  us. 

Ilil 
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Bis  rail  also  was  cofcred  opposite  the  mouths  of  hb 
pets  with  stained  paper;  but  vou  could  feci  the  vibrtftioo 
the  holes  when  any  one  answered,  and  peoples'  hands  liad^ 
Ifttle  faidented  them  bj  accidental  pressure.  Atf  to  a  ilndl 
camera,  I  do  not  think  it  was  erer  used  here,  or  at  all  neoei^ 
sary  for  the  lady,  as  a  yard  of  tube  with  a  trumpet  month 
would  hare  answered  all  the  purposes :  as,  howerer,  jOA 
hare  been  at  the  pains  of  satisfying  the  general  cariosity  in 
so  handsome  a  manner,  excuse  me  if  I  request  yonr  corres- 
pondcut  to  complete  the  instrument  by  disclosing  wlint  lie 
actually  knows  of  the  mode  of  complete  vision  by  direct-pr 
indirect  reflection ;  being  always^ 

airy 

Tovr^s, 

V.S.    Yon  harie  omitted  ^ee  leUers  in  the  diagnus  at  Vm 
perspectif  alines.: 
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JhtaifHon  of  a  mem  permanent '  Compewtatian^BiimM  /er 
a  Thne'keeper.  B^Mr.  Wm,  Habdy*. 

S^'cSKShS!  W'e  hate  at  present  two  cgpipensation-balanoes  j  em 

tion  balances    sort  consists  of  sereral  slips  of  brass  and  steel  soldered,  or 

at  prcKnt  in     fluxed  together,  and  disposed  in  form  of  two  S  S*s  on  the 

Balance,  but  this  is  almost  now  out  of  use.     The  ot]ber  is  a 

.  steel  balanoe,  haying  a  rim  of  brass  fluxed  upon  its  oqtride> 

.  and  cut  open  in  two  or  three  places,  with  sliding-'weii^ti 

on  the  rim,  to  increase  or  diminish  the  cfioct  of  the  lialanoeu 

The  nature  of  the  balance  (the  only  one  now  in  os^)  is  well 

known^  as  well  as  its  defects,  which  it  is  unnecessary,  for 

me  io  state  at  this  time,  as  I  shall  have  a  better  opportunity 

of  pointing  them  out  at  large,  should   I  be  ordered  to 

attend  the  Society. 

Objectiont.  lostead  of  this  uncertain  way  of  constructing  a*  balance, 

which  never  continues  long  in  the  same  state,  but  reqoiref 

•  Communicated  to  the  Society  of  Aru,  who  TOted  a  reward  of 
l^isty  guineat. 

to 
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to  be  a^inatod  e? ery  time  the  watch  wants  cleaning ;  I  haTe 
lejectod  this  mode  altogether,  and  hare  contriTcd  a  method 
of  apiUying  tlie  direct  expansion  of  metals,  which  I  find 
bj  experience  to  be  constant  and  permanent  in  its  effects. 

My  balance  consists  of  a  flat  steel  bar,  which  forms  its  The  new  1ml* 
diameter.  Beneath  this  steel  bar  are  two  metallic  rods,  Iwccdttcribed 
secured  at  one  end  by  a  stud,  formed  out  of  the  steel  bar, 
and  the  other  end  acting  on  the  short  end  of  a  lever,  formed 
out  of  the  other  end  of  the  same  steel  bar,  being  made  to 
■priag  at  the  place  where  the  centre  of  the  lerer  would 
fiill;  to  this  lever  is  fastened  a  small  cylindrical  stem  of 
brass,  upon  which  a  small  gjobe  of  brass  slides  or  screws ; 
tbere  is  also  a  screw  passing  through  the  stem,  to  serve  to 
regulate  to  mean  time.  Another  metallic  bar,  equal  and 
similar,  and  furnished  like  the  other,  but  reversed  in  posi* 
tioii|  is  placed  parmliei  to  it. 

Mode  of  acting. 

When  the  whole  balance  is  heated,  the  metallic  rods  will  Action  of  the 
pash  forward  the  short  ends  of  the  leyers,  and  ^bi<^l^  ^^,j|^^ 
qaandty  will  be  just  equal  to  the  difference  of  the  expansion 
of  the  two  metals.  Suppose  the  short  ends  of  the  two  levers 
to  be  each  equal  to  1,  and  the  long  ends  of  the  lerers  to  be 
each  equal  to  iO,  then  it  is  evident  that  the  motion  of  each 
globe  will  be  twenty  times  the  excess  of  the  steel  bar  and 
netalllc  rods  nearer  to  the  centre  of  the  axis  of  the  balance, 
than  before  the  expansion  took  place  ;  and,  what  is  a  very 
grand  and  necessary  property  in  the  motion  of  the  two 
globes,  they  will  always  move  directly  to  the  axis  of  the 
balance ;  that  is,  thar  action  will  be  constantly  in  a  plane, 
passing  throogh  the  axis  of  the  globes  and  axis  of  the  balance* 
To  increase  or  diminbh  the  expansion  of  the  balance,  will 
be  only  to  slide  or  screw  up  or  down  the  globes  upon 
tbeir  stems,  until  the  balance  produces  the  desired  effect. 

AddiHonai  Remarks  on  tfte  Balance  novo  in  Ute. 

The  rim  of  brass  an  I  steel  of  the  common  balance,  how-  Manner  in 

which  the 
crver  intimately  c<>niii'<*tcd  when  first  fluxed  together,  are  by  common  ex- 

ewery  change  of   tempts  rat  u  re  endeavouring  to  break  the  pamion  ba- 

connection,    and   do  by    little    and   little   tear  themselves  ^|JI^Vto*fiul, 

asunder,  at  loast  in  a  partial    degree,  for  the  fracture  is 
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•ften  Tisible,  so  that  the  baUnce  has  nothing  permanent  la 

its  na'ture*     New  adjustment  is  necessary  mach  oftener  than 

the  instrument  requires  cleaning :  but  that  adjustment  is  of 

no  duration ;  for,  as  the  pores  are  more  torn  than  at  first, 

the  balance  becomes  worse  and  worse,  and  at  last  qnite 

useless  for  what  it  is  intended. 

The  new  ba-         I  make  use  of  the  direct  expansion  of  metals;  for  the 

Uncehimo      bars  of  my  balance  are  independent  of  each  other.     They 

welded  sur-      ^^  connected  only  at  the  extremities,  and  the  excess  or 

face.  difference  of  the. expansion  of  the  two  metals  is^  commnni- 

cated  to  the  short  ends  of  the  two  spring  leTers.     Jti  dara* 

bility  can  therefore  no  more  be  doubted  than  that  of  the 

gridiron  pendulum,  where  the  direct  expansion  of  metaii 

produces  the  desired  effect. 

Its  weights  The  two  globular  weights  were  described  in  my  last  listter 

moTe  nearly  in  as    moring   constantly   in    the   same   plane,  which    panm 

through  their  centres  and  the  axis  of  the  balance;  and  I 

should  have  added  that^  as  to  sense,  they  also  mo?e  in  the 

same  right.linc  which  passes  through  the   centres  of  the 

globes,  and  cuts  the  axis  of  the  balance  at  right  angles ;  for 

the  Tersed  sine  of  a  very  small  arch,  or  the  difference  be* 

tween  the  radius  and  co-sine,  is  in  this  case  a  quantity  so 

small  that  it  cannot  be  perceived  ;  and  however  we  increase 

or  diminish  the  expansion  of  the  balance,  or  whatever  may 

be  (he  degree  of  temperature,  it  still  retaina  this  admirable 

property,  namely,  ihat  the  two  spherical  weights  move  nQt 

only  in  the  bame  plane  in  a  strict  mathematical  sense,  but 

also  in  the  same  right  line  in  a  physical  one.     This  qualify 

united  with  the  direct  motion  of  the  brass  bars,  renders  the 

motion  of  the  globes  simple  and  uniform,  and  therefore  the 

effect  (depending  on  suqh    simple  and  direct  causes)    It 

regular  and  certain. 

A  noxious  vi*       The  common  balance,  when  in  motion,  causes  ijie  weighta 

wdxhu  il  the  *®  ^y  ^^  "^  ^^^^^^  ^*"^°^  ^^®  ****  ^^  *^^  balance,  and  this 
common  ba«  flying  off  will  increase  tind  diminish  with  the  arch  of  vibnu 
lance.  f\Q^  In  the  balance :  for,  as  there  is  nothing  to  brace  the 

rim  at  the  extremity  of  whicli  the  weight  is  suspended  ; 
as  the  arch  of  vibration  increases,  the  weight  and  rim  are 
thrown  outward  as  much  as  the  centrifugal  force  of  the 
weight  exceeds  that  of  the  elasticity  of  the  rim.  And 
^s  the  arc  of  vihfatioi^  diminishes,  and  consequently   the 

centrifugal 
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centrifagal  force,    the  weight  is  thrown  inward  by  the 
elasticity  of  the  rim. 

My  weights  or  spheres  are  firmly  braced  in  eyery  degree 
of  tempentture,  and  consequently  not  influenced  in  the 
smallest  degree  by  any  change  in  their  centrifugal  forces ; 
therefore,  In  every  respect,  this  balance  may  be  considered 
as  permanent. 

The  great  difficulty  in  constructing  a  balance,  and    inTheaewba- 
Upplying  the  direct  expansion  of  knetals,  is  to  contriTe  it  so  lance ^reierfes 
ito  that  it  shall  preserve  its  equilibrium  in  every  degree  Qf  *^«9*""«**"*- 
temperature,  and  also  admit  of  having  all  its  parts  made 
perfectly  equal  and  similar  by  mechanical   means.      Both 
these  important  problems  I  have  solved,  by  the  introduction 
and  application  of  a  different  principle  from  any  yet  nsed 
in  the  construction  of  the  balance  of  a  timekeeper;  and 
I  am  'Ailly  satisfied,  from  a  variety  of  experiments  which 
i  have  made,  that  by  this  total  change  of  system,  I  have 
made  a  higher  step  towards  the  perfection  of  time-keepers^ 
than  has  been  effected  by  any  other  means  that  have  coma 
my  knowledge. 


Letter  to  the  Secretary y  by  the  Editor*. 

Dear  Sir, 

I  take  the  liberty  to  express  my  opinion  of  the  compcQ.i 
sation-balance,  which  Mr.  Hardy  has  submitted  to  the 
consideration  of  the  Society  of  Arts.  I  think  it  a  very 
•scellent  contrivance  :  the  following  are  some  of  the 
ransoos  which,  I  presume,  will  entitle  it  to  the  approbation 
of  that  respectable  Institution. 

1st — ^The  invention  of  confining  the  flexure  of  the  sto^  AdvantiMi  of 
bar  to  a  small  part  near  the  end  is  new,  and  no  less  re-  ^^-  Hardy'f 
markable  for  its  ingenuity  and  simplicity,  than    for   the       "*^' 
stepdy  effect  it  produces. 

.  jMii— The  •  whole  combination  is  particularly  firm ;  and 
as  the  workmanship  depends  upon  faces  which  are  either 

«         • 

•  Theutefuland  patriotic  society  to  which  this  letter  was  addressed 
Chroagh  their  Secretary,  is  always  ready  to  receive  communications 
rctpectiDg  the  subjects  proposed  for  their  consideration.  <—N. 

M2 
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^hin  or  tamed  in  the  lathe,  it  can  rery  easily  bermaimfac- 
tared  without  requiring  uncommon  skill  in  the  workvMUi. 

3d.— As  it  haa  neither  working  surfaces  of  contact,  nor 

joints  nor  le? en,  it  will  regularly  obey  the  minute  changea 

of  temperature,  and  will  not  act  by  jerks  or  starts. 

Eipiination         4th.— *In   the  expansion-bar  consisting    of  two  metalS| 

**' !^  P®^^  connected  longitudinally  by  soldering   or   otherwise,    the 

of  brsat  nd     differences  of  length  between  them,  when  heated  or  cooled, 

itedtaed  or  are  found  to  produce  a  bending  of  the  whole  bar,  wkici 

«»Mw^tt>-      Is  more  the  thinner  its  component  parts.     At  the  wetf 

^^^'  surface  of  contact,  and  at  a  considerable  distaace  oa  Mch 

^sideof  that  surface  in  thick  bars,  the  principal  efiect  niiist 

consist  in  what  workmen  would  call  wire-drawing  the  omi 

Metal,  and  upsetting  the  other.     It  is  reasonable  to  thfaik 

that  tills  process  must  -affect  the  properties  of  a  balance  so 

constructed,  knd  cause  it  to  deriate  in  the  course  of  lima 

lirom  its  original  a^jastment     This  objection  to  the  emtf 

men  expansioa^balance. appears   to  be  obviated    in  Mr« 

Hardy's  iuTention.   -The  flexure  of  the  brass  takes  placa 

through  its  whole  length,  in  a  regular  manner,  and  is  in 

faantity  but  small ;  and  the  flexure  in  the  reduced  parts  of 

tiie  steel  bar  win  be  equally  slight,  if  the  thickness  of  tliat 

part  be  made  to  bear  the  same  proportion  to  its  length- 

Htfdy'tba-      Hence,  and  upon  the  whole,  it  may  be  concluded  that  when 

knee  hat  not   once  it  is  adjusted,  it  will  not  alter,  and  that  in  all  changes 

thcMmenttlu  of  temperature  it  will  be  similarly  affected,  and  will  return 

to  its  original  figure  whcnerer  the  first   temperature  is 

restored. 

It  ii  easily  5th. — Artists  will   probably  consider  it  as   a  desirabfe 

property  of  the  present  instrument,  that  the  adjustments 

for  temperature  being  in  lines  nearly  parallel  to  the  verge, 

will  hare  no  practical  eiect  in  deranging  the  adjustment 

for  position. 

I  ha?e  the  honour  to  be, 
Dear  Sir, 
Your  most  obedient  servant, 

WILLIAM  NICHOLSON. 
Sohomifuarej  March  7M,  1805. 
To  CuAKLXs  Taylor,  Esq. 


A  cerw 
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A  certificate,  dated  March  0th,  1805,  was  received  from 
Mr*  Alexander  Cuming,  of  PentonTille,  stating  that  he  had 
leen  Mr.  Hardy's  expansion  balance ;  that  in  his  opinion 
it  hai  considerable  merit,  and  promises  to  act  uniformly, 
itieadily,  and  permanently. 


Reference  to  ike  Engraoing  of  Mr.  WiUkm  Hardy* $  Permom 
neni  BaUmcej  PUUeJV,  Fig.  4,  5;  expressing  in  inches 
mmd  deeimeipmrts  of  en  imchy  the  dimensions  of  (he  severai 
fieces. 

Fig*  6.  A  A.  Two  globes  which  slide  on  the  cylindrical  f^^ure  and 
stems  of  two  upright  lerers,  and  are  fastened  by  screws,  dUgnatof 
by  which  the  efiect  of  the  expansion  is  increased  or  the  new  b»- 


diminished. 
C  C.  Two  equal  and  similar  screws,  by  which  the  watch  is 

adjusted  to  mean  time. 
O  D.  The  yerge  or  axis  of  the  balance. 

EE.  The  combination   of  the  steel  bar  with  the  brasi 

bars. 

Fig.  6.  SS.  The  steel  bar,  whose  length  is 1.000 

Its  breadth ■. 0.*i W 

Its   thickness , 0.0S3 

B  B.*  Two  similar  and  equal  brass  bars,  in  length 

each 1.47Q 

In  breadth  each» 0.078 

In  thickness  each 0.039 

Length  of  the  two  springs  formed  out  of  the 

steel  bar » 0.030 


• 

;  .     .   :  V. 
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JkicrifHon  of  an  expanding  Band  Wheel  to  regulate  the 

Velocity  of  Machinery.    By  Mr.  Andbew  Flint*. 

TheitbtiTe  -'-^  ^  usual  method  of  connecting  machinery,  by  a  band 
▼elodtyof  ninaiog  orer  two.  wheels  or  riggers ;  it  is  obtious  that  the 
JJ^^JJ^.  relatiTe  Yelodty  of.  the  wheeh  is  in  the  ioTtoe  raHo  of 
baDdit  not  their  diameten;  and  these  diameters  always  remaining  the 
▼triable.  same,  no  alteration  of  the  yclocity  can  be  obtained^   but 

by  a  corresponding  Tariation  in  that  of  the  moving  power 


Inj^on  ef  To  enable  the  artizan  to  regulate  the  Telocity  of  his 
n^J^^{(^  machinery  at  pleasure,  the  moving  power  remauning  as 
before,  or  to  retain  the  same  motion,  with  an  alteratioa  in 
Aat  of  the  applied  force,  is  the  purpose  of  the  invention,'  the 
models  of  which  are  now  laid  before  the  Society.  In  thh( 
model  are  shewn  two  methods  of  attaining  this  desirable 
object ;  in  both,  the  periphery  of  the  band-wheel  is  dlTidisd 
into  any  convenient  number  of  parts,  according  to  tlie  siie 
ot  the  wheels,  (in  this  case  twelve)  which  may  be  plained  at 
dk>y  gi^en  distance  from  the  centre  of  the  wheel,  (within 
the  limits  of  the  machinery)  and  thu^,'  by  enlarging  the. 
circumference  of  one  band-wheel,  while  tb6  other  is  equally* 
^Kmfailshed,  to  alter  tiie  relative  velocity  of  each  at  wilL 
These  parts  of  the  periphery,  which  I  term  V's,  and  are 
marked  by  the  letters  i  1 1 1 1,  &'c.  Plate  III.  are  confined 
to  move  in  grooves,  cut  in  the  large  wheels  A  and  B,  Fig. 
I.'  and  II.  in  the  direction  of  their  radii,  and  are  moved 
by  a  spiral  thread  in  the  small  wheel  C,  which  thread  takes 
in  the  teeth  of  the  racks  on  which  the  V's  are  fixed.  A 
part  of  the  shaft  on  which  the  wheel  A  is  fixed,  is  made 
circular,  to  admit  the  small  wheel  C  to  turn  round  inde- 
pendently of  the  other,  and  thus  to  extend  or  contract  the 
racks  and  V's  in  Fig.  III.— Fiir-  IV.  is  a  section  4)f  part  of 
the  rigger,  in  which  the  letters  refer  to  the  same  parts  as  in 
Fig.  I.  and  IL 

*  Society  of  Arts,  VoL  XXHI.    A  premium  of  fifty  guineat  was 
awarded  for  this  iaventioa. 

In 
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In  the  wheel  D,  the  same  effect  Is  produced  by  the 
•crews,  e^  e,  &c.  which  al*e  made  alternately  right  and  left 
handed,  and  turn  with  equal  motions,  by  means  of  the  eqnal 
betiUwheels/,/,  &c.  fixed  at  their  ends  near  the  axis  of  the 
wheel.  Fig.  V.  is  a  section  of  the  same. 
'  The  wheel  C,  Fig.  I.  and  II.  is  moved  ronnd  the  shaft  d 
by  the  pinion  gj  on  the  axis  of  which  is  fitted  occasionally  a 
winch.  The  screws  of  the  wheel  D,  Fig.  III.  may  be  also 
tamed,  by  means  of  a  winch  applied  to  their  projecting 
lieads  A,  kj  h.  It  is  proper  to  notice  that  the  number  of 
the  screws  must  always  be  equal. 


l«t 


AiTDRBW  Flint. 


"  CrosmeU  Street y  London* 


IX. 
Jccouni  of  a  Discovery  of  native  Minium.    In  a  Letter 
from  James  Smithsow,  Esq.  F.R.S.  to  the  Right  Hon.  Sir 
JottFR  Banks,  K.B.  P.R.S.* 


MT  BEAR  SIB, 


I 


BEG  leave  to  acquaint  yon  with  a  discovery  which  I  character  and 
have  lately  made,  as  it  adds  a  new,  and  perhaps  it  may  be  habitadet  of 
tilOQgbt  an  interesting,  species  to  the  ores  of  lead.     I  h^yel^***^  ""**'*"* 
foand  minium  native  in  the  earth. 

It  18  disseminated  in  small  quantity,  in  the  substance  of  a 
compact  carbonate  of  zinc. 

Ita  appearance  in  general  is  that  of  a  matter  in  a  pulveru- 
lent state,  bat  in  places  it  shows  to  a  lens  a  flaky  and  crys- 
tallina  texture. 

Its  colonr  is  like  that  of  factitious  minium,  a  vivid  red 
with  a  cast  of  yellow. 

Crently  heated  at  the  blowpipe  it  assumes  a  darker  colour, 
but  on  cooling  it  returns  to  its  original  red..  At  a  stronger 
heat  it  melts  to  litharge.  On  the  charcoal  it  reduces  to 
lead, 

*  Philosophical  Transact  iont  for  x8o6. 

In 
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In  dilute  white  acid  of  nitre,  it  becomes  of  a  coffee  ' 
e6loiir.    Oft  th^  addition  of  a  litUe  engar,  thie  brown  calx 
dftpsoWes^  aad  prodaees  a  colourless  solution* 

fiy  pntling  it  into  taiarine  acide  with  a  littfe  leaf  gold,  the 
gold  is  soon  entirely  dissolyed. 

When  it  is  iBcloicd  in  a  small  bottle  with  marine  add,  and 
l^littlo  bit  of  paper  tioged  by  tumsol  is  fixed  to  tho  Cork,  the  , 
pi^r  JO  a  short  time  entirely  loses  its  blue  colour,  and  be-  : 
coflMt  white.    -A  (itrip  of  common  blue  pape^  whose  colour- 
fag  matter  is  indigo^  placed  in  the  same  situatioa  undergoes 
tiie  same  change. 

The  very  pnoU  quantity  which  I  possess  of  this  oro,  and 
tte  manner  In  which  it  is  scattered  amongst  another  sub. 
stance,  and  blended  with  it,  hare  not  allowed  of  nore  quali- 
ties being  determincil,  but  I  apprehend  these  to  be  sufficient 
to  establish  its  nature. 
It  •eemt  to  be  Xhis  natire  minium  seems  to  be  produced  by  the  decay  of 
S^y^fga-^  a  galena,  which  I  suspect  to  be  itself  a  seeondaiy  produc- 
tion from  the  metallization  of  white  carbonate  of  load  by 
hepatic  gas.  Thb  is  particularly  erident  in  a  spnflfn  of 
this  ore  which  I  mean  to  send  to  Mr*  Grefille,  its  soon  as  I 
can  find  an  opportunity.  In  one  part  of  it  there  is  a  claater 
of  large  crystals.  Having  broken  one  of  these,  It  fftft^ed 
to  be  converted  into  minium  to  a  considerabie  thickness, 
while  its  centre  is  sfill  galena. 

Iam,&e.  .  -. 

JAMES 

March  2rf,  1 806. 


X.  ' 

An  AocoHnt  of  a  new  scmi^mctallic  Suhstanc^^  catted  Meiut'^ 
cancy  anditi  Ores,     By  the  laic  G,  MiTCHEt,  M.B»* 

m 

The  natural    .  OTNCK  the  dkcovcry  of  Menaranc  by    M^  &^0jEor,    the 
nacane  hat       distinguishing  properties  of  the  peculiar  metallic  substance  it 
been  little  at« 
tended  to,  .  jjj^^^  TrjiiVbactiont,  VoL  X. 

contains 


•  I  i 
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contains  have  bocn  so  fully  developed,  and  fiattsfactorUj- 
asccrtaincd,  by  the  uiiitiid  exertions  of  Kirwan,  Klaproth^' 
Vauquclin,  and  Lampadius,  that  little  is  left  to  wish  for,  4io- 
far  SLU  the  chemical  characters  are  concerned.  As  an  object 
of  natural  history,  it  has,  as  yet,  been  little  attended  to.  It 
is  therefore  hoped,  the  following  attempt,  to  supply  in  some, 
measure  that  deficiency,  so  far  as  the  present  data  allow  It^ 
will  prove  acceptable  to  the  naturalist.  It  is  scarcely  nece8-» 
sary  to  observe,  that  I  follow  Werner's  method  most  ex- 
actly :  as  it  is  to  him  that  we  are  indebted  for  the  successfoJL 
vindication  of  Minelralogy,  as  an  independent  province  ia 
the  fcjedcral  state  of  natural  history ;  and  which  acknow- 
ledges,  in  Chemistry,  the  powerful  and  indispensable  ally^ 
not  the  imperious  and  arbitrary  law-giTer. 

Of  the  genus  Meuac  we  are  already  acquainted  with  A^e.  Five  tpeciet. 
specie's  or  ores.  It  is,  however  sufficiently  probable,  that 
feTcral  new  species  will,  at  no  distant  period,  be  added  to 
the  list ;  and  that  this  metal  is  more  widely  distributed,  and 
more  generally  diffused,  aud  plays,  perhaps,  a  more  impor* 
tant  part,  than  is  at  present  suspected. 


MENAC,  GENUS. 

Tribe  of  Rutile.,..{^;  JJllJ^f-^  ^ 

3.  Nigrine.  ^ 

Tribe  of  Menacane.  •  ^  4.  Menacane. 

Iserine. 


{i: 


TIRST  SPECIES. 

RUTILE*.  ■       .    . 

Species  I. 
Titamtc  of  Kirwan.  K^utilc 

Rittil  of  Werner. 

Sageniie  of  Saussure. 

EXTERNAL   CHARACJERS. 
The  colour  varices  from  light  hyacinth  to  dark  brownish  £xtcmal  cKb^ 
red.     Is  found   crystallized,     1,  In  right  angled  four-sidcd-^^^'^" 

t 

*  ProSably  the  ainatase  of  Hauy  is  a  variety  of  Rutilc  — R*  J. 
\ou  XVI.— Feb.  1807.  N  ,  prisms, 
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jiriani,  icmiicted  by  four  planes^  which  are  set  on  6M 
lateral  planet.  9.  In  tix-eidod  prirais,  whicli  arc  said  some- 
tiiies  to  exhibit  a  tendency  to  a  siz^ded  acumination.  S, 
la  acicalar  and  capillifonn  crystals,  whose  regular  shape  if 
»#  longer  detaroiinaMe,  and  which  are,  moreorerj  strou'glf 
compressed* 

-  Thecr3rstal8  are  longitodinally  sulcatcd,  often  rery  deeply; 
are  eommonly  sni^l,  and  Tcry  small,  rarely  middle  sized. 
The  aeienlar  are  often  fiscicularly  aggregated :  the  capiHi. 
UfPBk  crystals  are  often  in  a  singular  manner  reticulated^  the 
iMentices  forming  equilateral  triangles  ;  exteriorly,  sliining 
aiMl  moderately  glistening ;  interiorly,  glistening ;  the  Instre 

The  principal  fracture  is  foliated  wkh  a  two-fotd  deaTage, 
(Mtting  each  other  at  right  angles ;  the  transverse  fracture  Is 
imperfect  and  minute  conchoidal.  The  fragments  are  cn- 
Mtal.  It  sometimes  exhibits  slender,  columnar,  distiiict 
concretions.  Is  usually  translucent,  sometimes  only  trans, 
lueept  at  the  edges.  Hard.  Brittle.  Gives  a  pale  orange 
yellow  streak.  Is  easMy  frangible.  Heavy,  in  an 
degree,  about  4,200. 


01^  Rutile. 


OBSERVATIONS. 

Observationt  The  larger  crystals,  particularly  those  from  Hungary,  are 
oft^n  curved,  have  frequent  transverse  rifts,  are  sometimes 
broken  entirely  across,  the  ends  removed  to  some  distance 
from  one  another,  and  the  interstices  filleil  up  with  the  sub- 
stance of  which  the  matrix  consists :  sometimes  two  crystals 
meet  under  an  angle  more  or  less  obtuse,  and  are  joined  like 
the  corner  of  a  frame.  The  crystals  are,  moreover  subject 
to  great  irregularities,  arc  seldom  fully  crystallized,  and, 
therefore,  rarely  acuminated ;  the  four-sided  prisms  are  often 
'slightly  rhomboidal ;  the  six-sided  prisms,  from  Hungary,  are 
usually  dilated,  and  seem  composed  of  accumulated  acicular 
crystals,  from  whence  arise  the  columnar  distinct  concre* 
tions ;  the  six-sided  prisms,  from  France,  are  said  to  origi. 
Date  from  the  trnncatica  of  two  opposite  lateral  edges  of 
the  four-sided  prism ;  the  capilliform  crystals  are  sometimes 
coloured  greeny  from  chlorite  earth.  By  some  authors^- 
this  fossil  has  been  said  to  resemble  red  silver  ore;  but  tha 
slightest  acquaintance  with  the  oryctignostical  characters  is 
sa^ctent  tQ  shew  the  difie^ encc  ;  a  geogiiostical  character  also ' 

furabhcs 
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furnishes  as  here  with  an  easy  means  of  dbtinguishiog  tiik 
Fossil  from  other  ores  of  a  red  colour.  Rotile  is  generally 
of  cotemporaneons  formation  with  its  associated  fossils; 
whereas  red  silTcr  ore,  red  orpiment,  &c.  being  formed  in 
▼eins^  are  always  of  later  formation  than  the  roclL  on  which 
they  are  seated.  Some  systematic  writers  have  confounded 
U  with  rvbellite,  witli  which  it  has  scarcely  two  charaetera  la 
common. 

CHEMICAL  CHARACTERS. 

Without  addition,  or  even  with  phosphoric  salts,  !t  is  In-  C^fn"c»l  chsp, 
,  '  **^  ^  ractert  ox       ^ 

fiisiblc  by  the  heat  of  the  common  blow-pipe ;  with  borax  or  rutile. 
allLali,  it  atfords  a  hyacinth  red  transparent  glass ;  with  .the 
heat  excited  by  pure  air,  it  gives  a  milk  white  bead,  and 
luffers  a  considerable  loss  of  weight.  It  is  insoluble  in  the 
mineral  acids,  before  it  has  been  melted  with  alkali,  but 
yields  readily  to  acid  of  sugar ;  is  precipitable  by  acid  of 
galls  with  a  bright  red,  and  by  Prussian  alkali  with  an  hand- 
some dark  green  colour.  The  method,  of  analysis  I  shalf 
omit,  as  belonging  properly  to  mineralogical  chcmbtry ;  the 
result  has  shewn  that  this  fossil  consists  wholly  of  the  calx  of 
Menac. 

GEOGRAPHIC  DISTRIBXJTION, 
This  fossil  has  hitherto  been  discovered  in  but  few  pfaces,  0«>?™PJmc 
and  in  moderate  quantity,    principally  near  Rosenan,  in  mtiie. 
Upper  Hungary ;  in  Mount  St.  Gothard,   In  Switzerland; 
in  Fiscbthal,  in  the  high  mountains   of  Saltzburg;  near  St* 
Trieux,  in  PVance ;  in  the  province  of  Burgos,  in  Spain;  in 
the  forest  of  Speysart,  near  Aschaffcnberg,  in  Franconia; 
at  Bcrcsoobkoi,  in  Siberia ;  and  Olapian,  in  Transylvania. 

GEOGNOSTIC  OCCURRENCE. 

The  Hungarian  rutile  is   found   imbedded  in  a  kind  of  Ceogoottic 
qnartz,  passing  into  rock  crystal,  and  forming  nests  in  mica  occorrence  of 
slate  ;  it  is  therefore  of  cotcmpdraneous  formation  with  the  '^ 
rock  in  which  it  lies.    That  from  St.   Goth^rd,  in  Switzer. 
land,  occurs  partly  in  those  drusy  cavities,  which  are  not 
mfreqoent  in  granific  mountains  of  high  antiquity,  lying  la 
or  apon  the  rock  crystal,' adularia,  and  foliated  chlorite,  with 
which  those  cavities  are  lined,  and  partly  dispersed  through, 
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or  seated  in,  the  scarcely  i  perceptible  clefts  of  oae  of  iho^e 
niuneless  chloritic  rocks,  which  abound  so  much  throughoat 
t|ie  Alps  in  general.  That  from  Aschaflenberg  is  said  to 
occur  in  granite;  that  from  Saltzburg^is  found  imbedded  in 
massiTC  common  trcmolite.  The  rutile  from  Spain  and  Si* 
beria  is  embedded  in  rock  crystal.  It  would  therefore  ap- 
pear that  this  fossil  lays  claim  to  great  antiquity,  the  time  of 
its  production  falling  within  the  period  of  the  earlier  primi- 
tiye  rocks,  and  that  the  metal  it  contains  probably  surpasses, 
in  that  respect,  tin,  molybdaena,  and  tungsten,  vieing  even 
with  iron  and  manganese  *. 

The  abo?e  description  has  been  chiefly  taken  from  an 
attenti?e  examination  of  the  specimens  of  rutile  existing  in 
the  best  collections  of  Vienna  and  Saxony. 


Species  If. 
Rutilite. 


Ettemal  cha- 
racters. 


SECOND  SPECIES. 
RUTILITE. 
Calcareo-silkeous  titan  ore  of  Kir  wan.. 
Titanit  of  Klaprotli. 

EXTERNAL  CHARACTERS. 

The  colour  yaries  from  brownish  red  to  dark  reddish 
brown.  lias  been  hitherto  found  only  cr^slallized  in  very 
rhomboidal  four-sidcd  prisms,  acutely  bevelled  at  the  cxtrc- 
inities,  the  bevelling  planes  set  on  the  obtuse  lateral  ed^es. 
The  crystals  are  small,  and  very  small,  seldom  middle  seized. 
Exteriorly,  they  arc  shining.  Interiorly,  glistening,  with  a 
resinous  lustre.     The  fracture  is  imperfect  aiul  minute  con- 


*  Von  Buch  has  discovered  rutile  In  layers  of  quartz,  in  clay  slate 
(Thonschiefcr),  near  Nuhlbach,  in  Saltzburg,  in  the  vicinity  of  metal- 
lic layers,  consisting  of  cof>per  glance,  copper  pyrites,  iron  pyrites, 
Bickd,  and  rardy  native  copper:  also  on  the  mountain  Brcnnkogl,  in 
the  valley  of  Fusch;  where  it  occurs  in  mica  slate,  either  reticulaHj 
aggregated  in  rifts,  or  in  aclcular  crystals,  accompanied  by  those  singu- 
lar cylindrlcally  a^rcgatcd  crystals  of  foliated  chlorite,  in  venules  of 
almost  coeval  formation  with  the  rock  itself.— Buch's  GeOj>nostIche 
Beobachtungens— R.  J. 

J  Rutile  has  also  been  discovered  by  Von  Humboldt,  on  the  summit  of 
a  tnQunuin  near  Caraccia,  in  New  Granada,  at  the  height  of  1316' 
toises.— R.  J. 

choidal, 
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choidal,  passing  into  tho  uneven.  The  fragments  are  inde- 
terminately angular,  tolerably  sharp  edged.  The  transpa- 
rency varies,  from  translucent,  through  translucent  at  the 
edges,  to  opaque.  Is  semi-hard,  bordering  upon  hard. 
Brittle.  Gives  a  greyish  white  streak.  Is  easily  frangible. 
Not  particularly  heavy,  approaching  the  heavy  (3,500). 

OBSERVATIONS. 
The  lateral  planes  meet  alternately  under  angles  of  135»  Observation* 
and  45.     From  the  foregoing   fossil  it  is  sufficiently  distin-  °"  ''"^^*^- 
guished  by  crystallization,  fracture,  inferior  hardness,  and 
specific  gravity.     From  grenatite  it  may  readily  be  discrimi- 
nated, by  the  difference  in  crystallization,  fracture,  and  sort 
of  lustre. 

CHEMICAL  CIIAHACTERS. 
Before  the  blow-pipe  it  sulFers  no  change,  nor  in  the  heat  Chemical  cha- 
of  a  porcelain   furnace,    -^vhen  exposed  in   an  earthen  cru-  ractcrs. 
cible  ;  but  in  a  crucible  of  charcoal  it  melts  to  an  imperfect 
black  glass,  owing  to  the  partial  reduction   of  the  metallic 
contents.     With    con>iderable  difTiculty,   and  only   by  re- 
peated digestion,   marine  acid  dissolves  a  third   part  of  the  ^ 
weight  of  this  fossil,  consibting  partly  of  the  menac  contents. 
Klaproth,  from  wlioni  these  characters  arc   taken,  found  it 
to  consist  of  nearly  equal   parts  menac-calx,  silcx,  and  linit*, 
to  which  Vauquelin  joins  a  large  portion  of  iron  calx. 

GEOGNOSTIC  OCCUKRENCE. 

In  the  mountains  of  Passau,  this  fossil  is  found  imbedded  Geognostlc 
in  a  coarse  granular  aggregate  of  felspar  aiul  liornblfndc,  and  occurrence  of 
felspar  and  actynolite:  therefore  belonging  to  the  genus 
green-stone,  and  order  of  primitive  trap.  In  Norway  it  oc- 
curs in  rocks  belonging  to  the  same  formation,  in  w  hich  the 
celebrated  layers  of  magnetic  iron  ore  lid,  and  is  associated 
with  hornblende,  and  several  individuals  of  a  tribe  not  as  yet 
sufficiently  examined  and  described,  but  which  evidently 
constitute  middle  links  between  actynolite  and  hornblende, 
and  to  which  the  names  arendalito  and  acanticone  have  been 
applied.  Near  Dresden  and  Brlinn  it  is  found  dispersed 
through  sienite ;  and  at  Gal  way,  in  Irj*laud,  in  an  uncom- 
monly beautiful  porphyritic  sienite.     Jlence  it  appears,  that 

^  this 


154  MnrACAlTB,   AND  ITS  Om. 

tiiis  fossil  bat  onlj  occurred  in  rocks  belonging  to  primitire 
trap,  or  in  sienite,  the  last  crystallization  which  took  place 
#ithfai  the  primitlTe  period,  and  must  therefore  be  considered 
if  alater  prodnction  than  tntile.  riere  a  consideration  of 
Ibe  laws  of  crystallization  countenances  the  observations  on 
the  order  in  which  the  primitiTe  rocks  follow  one  another. 
The  rutile,  consisting  of  few  and  simple  elements  of  cotem- 
porarj  origin,  with  a  granite,  in  which  rock  crystal  occupied 
the  |>lace  of  quarts,  and  adularia  that  of  common  felspar, 
saftdently  l>espeaks  a  period,  when  the  solution  being  purer 
and  more  tranquil,  furnished  an  earlier  and  purer  crop  of 
•ryatalt;  while  the  confused  and  irregular  crystallization  of 
piimitiTe  trap  and  sienite,  together  with  the  greater  impuritjr 
of  the  felspar,  and  very  compounded  nature  of  the  bom. 
blende  and  rutilite,  indicate  an  inferior  purity  of  the  solu* 
tion,  and,  consequently,  later  precipitation  of  the  crystallized 
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^•"^  '  NIGRINE. 

Nigrin  of  Werner. 

EXTERNAL  CHARACTERS. 

• 

ixteraalcha-       The  colour  is  dark  brownish  black,  passing    into  yelret 
factert.  black.     Is  found  in  larger  and  smaller  angular  grains,  and 

pebbles*  Externally,  moderately  glistening.  Internally, 
principal  fracture  is  glistening;  the  transverse  fracture  mo- 
derately glistening.  ,  Lustiie,  adamantine.  The  principal 
fracture  is  imperfectly  foliated,  with  a  single  cleavage;  the 
traiftferse  fracture  is  flat,  and  imperfectly  conchoidal.  Tho 
fragments  are  indeterminately  angular,  and  sharp-edged. 
PedSsctly  opaque.  Semihard.  Brittle.  Gives  a  yellowish 
brown  streak.    Heavy,  in  a  moderate  degree  (4,500J. 

OBSERVATIONS. 
>btemtioitf    -  This  fossil  is  readily  distinguished  from  mcnacane,  by  its  . 
umpine*      stronger  lustre  and  superior  hardness,   the  colour  of  the 
streaky  and  by  its  not  being  in  the  least  magnetic ;  which 

also 
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also  sufidenilj  distinguishes  it  from  iserine  and  iroflisaiid*. 
Being  found  in  eompany  with  fragments  of  rntile  of  a  dark 
totoor,  the  latter  has  by  most  been  confovnded  vnder  Che 
same  denomination ;  but  the  red  colour  of  the  rutile,  joiiMd 
to  its  perfectly  foliated  fracture,  with  a  two^foid  deaTage^ 
intersecting  each  other  at  right  angles,  and  the  thence  re- 
suiting  cubical  fragments,  distinguish  it  sufficiently  from 
nigrine. 

The  present  description  is  taken'  from  a  specimen  I  had 
tho  pleasure  of  receiving  from  Professor  Jacqnine  the 
younger,  of  Vienna. 

CHEMICAL  CHARACTERS. 

The  nigrine  is  infusible  per  se  by  the  blow-pipe :  but,  with  Chemictl  cha* 
(he  a^istancc  of  borax,  it  melts  to  a  transparent,  Kyacinth  '^fnof 
red  bead :  to  acid  of  sugar,  it  readily  yields  its  medac  con«    'P™^* 
tents,  which  furnishes  the  characterbtic  precipitate  of  this  • 

genus.  Klaproth  and  Lampadius  ha^e  giyen  us  the  consti- 
tuent ingredients,  8  or  9  per  cent,  menac  calx,  and  3  or  1 
calx  of  iron.  It  is  probable,  however,  that  the  proportion 
of  menac  calx  is  over-rated ;  it  appearing  evident,  from  the 
description  accompanying  the  analysis,  that  there  had  been 
no  care  taken  to  select  the  nigrine  from  the  grains  of  rutile 
which  accompany  it. 

GEOGNOSTIC  OCCURRENCE. 
•   The  nigrine  has  been  hitherto  found  only  at  Ohlapian,  in  oeotnortic  o#* 
Transylvania,  in  alluvial  hills,  consisting  of  yellow  sand,  In-  currenceof 
tarmized  with  fragments  and  bowlders  of  granite,  gneiss,  '"C^^^*^ 
and  mica  slat^  and  from  which  gold  is  obtained  by  washing. 
Tbb  gold  is  the  purest  found  in  Transylvania ;  a  circnm* 
ataneb  snlKciently -indicating,  that  it  belongs  to  a  different,     • 
and,  conaeq[«ieBitly,  earlier  formation,  than  the  nsnal  Tran« 
iylvanian   native   gold^  which   occurs  there  in  clay  por- 
phyry, grey  wacee,  and  grey  wacce  slate,  and  belongs  to  the 
hrmn  ydlow  variety,  from  the  considerable  alloy  of  silver 
which  it  cohtnins.     In  these  stream  works,  the  nigrine  is 

*  Ocnaiiie  iron  tand  mutt  not  be  confounded  with  magnetic  inm 
OfC  in  a  tmiyfirm^  which  utually  passes  under  that  Bsmd  ^ 

obtained 
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ob6unedat  the  same  time  with  the  gold,  and  comes  to  at 
intermixed  With  grainB -of  rutilcj  oriental  garnot,  native  iron, 
cyaaite,  and  common  sand;  witicb  renders  it  extrcmeljp 
probafolp,  iLhat  this  JCo^il^  also,  is  a  natiVe  of  the  primitive 
mountains.. 


SACteri, 


Species  IV.        ,.  FOURTH  SPECIES. 

Mcnacanc.  MENACANE. 

MenachaiiKe  of  Kirwan. 
Meuacan  of  Werner, 

EXTERNAL  CHARACTERS. 
Ts  of  a  groyish  colour^  inclining  somewhat  to  iron  bl^ck. 
Only  met  with  in  very  tunall,  flattish,  angular  grains,  which 
have  a  rough  glimmering  surface.  Internally,  moderately 
glistening,  with  adamantine  lustre,  passing  into  the  semi* 
metallic,  l^c  fracture  is  perfectly  foliated,  approaching  to 
the  slaty.  The  fragments  arc  indeterminately  angular,  and 
sharp-cdged.  Perfectly  opaque.  Is  soft.  Brittle.  Retains 
its  colour  in  the  streak.  Easily  frangible.  Heavy,  in  % 
moderate  degree  C4,427). 

OBSERVATIONS. 

Oliscrvaiions         This  fossil  has  been  said,  but  erroneously,  to  have  much 
on  mcnacanr,    resemblance  to  iron  sand,  from  which   it  may  be   easily 

distinguished  by  the  fracture,  lustre,  and  inferior  specific 

gifavity. 


Physical  and 


PHYSICAL  AND  CHEMICAL  CHARACTERS. 
Menacanc  is  attractable  by  the  magnet,  but  much  more 


chemical cha*   wcakly  than  iron  sand,  or  magnetical  iron  ore;  it  is  infu* 
racten.  sible  by  the  common  blow-pipe,   or  heat  of  a  porcelain 

furnace,  exposed  in  a  coal  crucible,  but  melts,  when  in 
contact  with  a  clay  one  ;  it  also  melts  quickly  to. a  black 
bead,  before  a  blow-pipe  animated  by  pure  air.  The  menac 
contents  may  be  easily  extracted  by  digestion  with  acid  of 
sugar.  Klaproth  and  Lampadius,  about  the  same  time,  have 
s)ftcwn,  that  it  consists  of  nearly  equal  parts  mcnac  and  iron 

Calces, 
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GEOGNOSTTC  OCCURRENCE.  .    .      ., 

This  fossil  has  hitherto  btjen  only  found,  accompanied  Gcogno^t^c.-j^-: 
bj  fine  quartz  sauil,  in  the  bod  of  a  rivulet,  which  washes  ®^<^^'"^*^^ 
the  valley  of  Mehachim,  in  Cornwall.  The  ncighbouringj 
mountains  belong  to  the  primitive  order,  in  which,  most 
probably,  the  menacanc  formerly  constituted  a  superficial 
layer  ;  ^ut,  by  their  decomposition,  and  consequent  degra- 
dation, by  means  of  rains  and  floods^  the  earthy  parts  hare 
been  carried  off,  and  the  heavier  metallic  fragments  collected' 
in  the  valley. 


FIFTH  SPECIES.  /     SpcdwV.    ,» 

bcrme,  ,  ..  , 

ISKRFNK.  * 

herinc  of  Werner. 

EXTERNAL  CHARACTERS. 
The  colour  is   iron  black,  inclining  a  little  to  brownish  External  cha* 
black.     Is  found  in  small    obtuse,  angular  grains,  and  in  "'*^^^"' 
pebbles,  with  a  somewhat  rough,  strongly  glimmering  surface, 
luternaliy,  it  is  shining,  with  scmi-metallic  lustre.     Frac. 
ture  is  more  or  less  perfectly  couchoidal.     Fragments  are 
iodeiinitely  angular,  and  >harp.edgcd.     Perfeclly    opaque;; 
Hard.     Brittle.     Retains  its  colour  in  the  streak.    Isheary^ 
in  a  moderate  degree  (4,500). 


I.  i'    •; 


ODSERVATIONS. 

Of  all  fossils,  this  has  the  strongest  resemblance  to  iron  obscrviftiont 
sand  ;  into  which,  as  Mr.  Werner  first  observed,  it  actually  onltcriae. 
gradnates,  but  may  be  distinguished  from  it  by  the  shade- 
of  brown  in  its  colo-ir  ;  by  its  superior  external,  and  in-' 
forior   internal    lustre;  by  its    le«;s    specific  gravity;    but,- 
chiefly,  by    being   only  slightly,  and    that   by  a  powcrfjul! 
magnet,  attractable.     From  nigrine  andmenacane,  it  diiTors' 
sufficiently  in  fracture  and  lustre.     This,  as  well  as  nigrinc, 
was  first  considered  as  a  particular  species  by  Werner  :  both 
which  determinations  were  afterwards  confirmed  by  theaha- 
Ivsis. 
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CHEMICAL  CHARACTERS. 
^^ical  cha*  A^intiieforqgoing  species,  themcnsu:  calx;  may  hen  he 
i^eadily  extracted  by  acid  of  sugar,  the  residuum  being  jis* 
4|pl?ediii  aqua  re^ia:  on  the  addition  of  tartariscd  tartarin^  l^ 
^mon  yellow  powder  falls  to  the  bottom,  which  is  tartarited 
menac ;  what  remains  in  the  solution  is  iron.  Lampadioii;, 
to  whom  we  owe  the  analysis,  found  that,  menac  and  ironw- 
are here  in  a  decreasing  proportion ;  the  latter  amoonUng  tfif 
%bout  30  per  cent.  A  late  experiment  lias  shewn  him,  thfijt 
iron  sand  contains  the  same  principles,  but,  probably,  ia^an 
in?  erted  proportion. 

GEOGNOSTIC  OCCURRENCE. 

Ckof;nottie  Hitherto  this  fossil  has  been  only  found  in  the  high  Riesea 

occurrence  of 'mountains,  which  separate  Silesia  from  Bohemia,  near  tlie 
^  origin  of  the  Iscr,  dispersed  through  the  granitic  sand  whidi 

forms  the  bed  of  that  rirer.  To  what  order  of  rocka  It 
owes  its  origin  b  uncertain ;  but  its  near  affinity  to  iroa 
•and,  which  is  exclusirely  an  inmate  of  the  flotz  trap  forma* 
tion,  and  the  certainty,  that  this  formation  was  formerly 
snperstratified,  at  a  great  elevation,  on  the  Ricsen  mountains, 
(as  the  remains,  which  form  the  Buchberg*^,  and  occupy 
the  Schnecgruben,  sufficiently  testify,)  render  it  h^hly 
probable,  that  this  fossil,  also,  may  bc>Iong  to  that  forma, 
tibn ;  and,  consequently,  dates  its  origin  from  a  much  mora 
recent  period  than  the  foregoing  species  of  (his  genus  f . 

GENERAL  REMARKS. 
Ocnrra!  re-  These  are  the  only  fossils  of  this  genus,  with  whose  cha- 

•  Tlig  Bnchbcrg  (which  I  enjoyed  the  invaluable  opportunity  of 
caunimng  with  my  czcelknt  and  ever  to  be  regretted  friend)  it  the 
highcit  basalt  hill  in  Germany,  being  2921  feet  above  the  level  of  the 
tea,  and  the  highett  basalt*  except  that  small  quantity  lodged  in  the 
ca^ty  of  the  Schnecgruben,  which  is  some  hundred  feet  higher.  The 
hm  itaclf  is  derated  about  500  feet  above  the  Iser,  that  washes  its  gra- 
nitic basb,  and  the  Iserine  is  found  at  some  distance  below.  We  could, 
uideed,  discover  no  trace  of  it  in  the  basalt  of  the  present  hilL-— R.  J. 

f  Mr.  Ofcgpr  (as  stated  in  Nicholson's  Journal)  has  found,  that  mc- 
nHfp  it  one  of  the  constituent  ingredients  of  basalt;  a  fact,  which  addt 
mach  to  the  plausihiiity  of  Dr.  MitcheU's  very  ingenious  supposition.* 
— R.J. 

ractera 
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nctCn  we  art  as  yH  snfGciently  aoiuainted  to  say,  wiA  oicaoe  ; 
«ertMn(y,  ttiat  ihey  form  distinct  species.  Between  the  orei. 
dtrcc  Utter  and  iron  sancl,  the  iniermediate  transitions,  U 
■brtween  all  adjacent  fossili,  are,  probably,  innnmerabla. 
•Were  we  to  take  analysis  alone  for  our  guide,  it  wonM  mnl- 
«ply  itic  species  nlthunt  necessity,  and  lose  sight  of  the  in. 
tmtioDs  of  Nahire,  who  docs  not  cnnfine  herself  to  5  or  10 
percent,  or  an  ingredient  j  beside,  a  Klaprothhas  confessed, 
ftat  it  is  not  so  much  the  identity  and  proportion  of  the  in. 
gredicnts,  as  (he  particular  state  of  their  combination, 
(which  Ions  is  perfectly  unknown,)  that  determine.';  the  na- 
ftrrc  of  the  resulting  fossil.  In  addition  to  those  fully  de. 
fennhicd  species,  we  have  been  ftiToured,  hy  Klaproth,  with 
Ibo  Snalysis  of  a  menacaniferous  ore,  from  AschaSenberg; 
fty  Vanqndin,  with  that  of  another,  from  Bararia:  and,  by 
Abililgiard,  with  that  of  a  third,  from  Barboc,  in  Norway  ; 
sll  which  difliT  from  the  foPegoin;;  species,  and  from  ono 
uiothcr,  in  composition,  or  in  the  proportion  of  ingredients; 
•o  that  it  b  impossible  to  determine,  with  any  probability, 
to  what  Kpccies  they  belong,  from  the  want  of  an  adequate 
external  description,  and  account  of  their  geognostic  oc> 
currence. 

Thcmaslerly  hand  of  Klaprolh  has  further  detected  this 
metal,  in  the  iron  sand,  which  accompanies  the  hyacyalhH, 
Ax.  in  CeyloD,  and  in  some  of  the  iron  ores  of  Norway; 
and  Lampadius  has  lately  discovered  it,  in  theiron  sand  of 
HobensteiD,  near  Stolpen,  in  Saxony,  and  In  that  found 
with  the  pyrope  of  Uohemia.  Besides  these,  I  hare  seen,  in 
ihe  imperial  cabinet,  at  Vienna,  and  some  few  private  col- 
lections, ores,  said  to  come  from  Stiria  or  Carintbia,  and 
fVon  Bohemia,  in  which  the  menac  raK  probably  abounded; 
■a  may  be  conjectured,  from  (be  strong  shade  of  brown  In 
thocolonr,  together  with  the  consideruble  adamantine  lustre, 
both  which  are  strongly  characters  tic  ut'  thia  genus. 

ThcnMuf  this  metal  is,  as  will  readily  besapposed,  from  >t  ,, 
ibacitrcily,  and  the  newness  of  its  discovery,  very  confined. 
The  rutilc,  indeed,  w;is,  for  a  length  of  time,  employed  to 
gijt  abfown  colour,  in  the  porcelain  manafacturc  of  Se- 
frea,  near  Paris;  but,  fiom  the  dilficutly  ufcommunicatitig 
Ml  equal  tint  by  it,  has  been  since  abandoned.  The  rock 
crystal,  ioclosiug  cupiltiform  crytals  of  rutilc,  has  been 
0  3  employed 
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^  .  I    .  ^employed  as  a  setting  for  rings.     The  precipitates,  especially 

those  from  arid  of  sugar,  may  be  enf^ploycd  as  water  colours; 

thai,  by  acid  of  ^alls,  atVordine;  a  good  tile   red,  and  that, 

.with  Prussiafi  alkali,  an  aGrrceable  dark  gn^en.     Thelatter, 

4ilso,  communicates  a  dunbi«*  colour  to  silk,   as  my  friend, 

Lampadius,  assures  me;  {>erl)aps,  with  proper  management, 

itmight  be  employed  to  furnish  the  so  much  wished  fordur8p> 

lile  green  for  the  printing  of  cutton.     And,  la:>tly,   its  close 

.      connection  with  some  iron  otes,  and  those  exactly   of  tlM 

XDOSt  superior  quality,  such  as  the  ores  of  Xorway  and  Stiria, 

*le;^dj>  naturally  to    the  suspicion,  that  it  may  possess  some 

faTOurable  iniluence  upon  the  nianuiVclure  of    iron,  and, 

therefore,   well  deserves   the  attention  of  futuro  inquirers. 

Such  are  the  principal  circumstances,  at  pre!»ent  known, 

'respecting this  genus  of  fossils;  time  will,  doubtless,  here, 

as  usual,  fmd  much  to  amend,  to  correct,  and  to  supply* 


XI. 
On  the  Cultivation  of  Grapes,    By  Geo.  Cumbeilland,  Ejf. 

To  Mr.  Nicholson. 
Sir,  Bristol^  Jan.  18,  1807. 

ITicful  inttruc- Pj^j^^^Eiyjj^'Q  that  practicable  improvements  in  all  the 
tiont  for  ac-  *  *  .  »  - 

fciuii...  grapes,  arts  that  benefit  existence  are  sure  to  meet  with  a  favoar- 

and  giving  a|,|^  reception  in  your  .Journal^  1  trust  you  will  accept  the 
vanticesof"  following  account  of  some  practices  that  have  lately  been 
8unbhine,and    succehsful  in  the  management  of  fruit  trees^  ))articularly  the 

walJ*'&!r.''^  *  Ivine  on  the  exposed  wall. 

Having  last  year  come  into  possession  of  some  south  walls 
covered  with  vines  that  were  ^aid  not  always  to  ripen  so  well 
as  might  be  expected,  1  wasadused  lo  cover  them  with  glass, 
as  the  only  sure  means  of  securing  a  very  considerable  pro- 
duce; but  as  that  mode  was  too  expensive  to  suit  my  cir- 
cumstances^ 1  resolved  to  n»aVe  trial  of  less  costly  expe- 
dients, and  at  first  turned  my  thou;;I)<s  <o  those  bell-glass(*s 
blown  with  a  hole  in  flu^  back,  into  which  the  young 
bunches  are  introduced  ver\  eaiJy  so  as  to  expand  within  the 
.glass,  and  when  ri|)e  are  seviTcd  at  the  stalk,  and  delivered 
at  the  wider  aperture. 

The 
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The  objection  to  thcsc%  howcTer,  soon  appeared  to  be,  Useful  inAtmc* 
that,  even  at  the  glass-lioiiscs  costing  2s.  6d.  each,  and  up-  ^^^^*  ^or  dc- 
wards,  it  rcquirv-J  at  Kii.st  live  years  to   recover  their  cost,  anddving^^ 
according  to  thv;  value  ol'tlie  fruit;  nexl,  that  iu  consequence  them  tl^c  ad^ 
of  the  hole  made  in  the  back  they  are  uncommonly  brittle;  ^^a mvt  r»H 
then,  that  they  can  only  b(!  applied  at  a  very  early  season  ;  the  heat  of  a 
and  lastly,  that   tlieir  colour  being  obscure,  they  were  on  ^*^»  **• 
that  account  lc*ss  likely  to  advance  the  maturity   of   the 
bunches  (unu  only  of  which  can  be  introduced  to  each)  than 
materials  more  diaphanous.     Finding  therefore  that  to  blow 
them   of  white  glass  would  nearly    double  their   price,   I 
caused  some  Muiiu  ilasks  of  the  best  Hint  glass,  of  about  one 
foot  long,  to  be  divided  in  two  by  means  of  the  process  with 
a  hot  coal,  and  thus  J  procured  out  of  each  flask  two  covers 
of  the  shape  of  lialf  melons,  each  of  which  were  capable  of 
corering  twu  bunches  at  Ieai»t ;  of  small  ones  three  at  a  time  ; 
and  buying  them  by  weight,  I  found  they  stood   me  in  onlj 
about  one  shilling  each. 

.     These  segments  I  hound  with  packthread,  by  making  a 

sling  and  a  tie,  so  that  they  Mere  easily  attached  to  the  wall 

by  means  of  a  uail,  and  kept  from  swinging  by  a   cross 

thread  or  two,  and  thus  I  covered  a  great  many  bunches  at 

all  periods,  commencing  with  them  when  about  four  or  five 

inches  long,  and  stopping  the  east  side  of  the  glasses  with  the 

fresh  leaves  as  I  picked  them  oil';  for,  contrary  to  tho  usual 

practice,  I  exposed  my  bunches  while  green  to  the  sun  par* 

tlally,  and  some  entirely,  at  a  very  early  period;  at  a  very 

early  period  also  I   began  to  strip  all  the  leaves  from  the 

ival),  aud  to  take  away  all  extraneous  growth  ;  in  fact,  I 

suffered  no  leaf  to  remain  that  touched  the  wall  from  the 

time  the  vines  first  came  into  leaf  until  the  period  when  the 

grapes  were  almost  ripe,  nor  any  bunch  of  grapes  at  any 

period  to  be  totally  excluded  from  the  sun,  laying  them  par* 

ticularly  open  to  his  declining   beams,   and   only  securing 

them  with  what  care  I  could  from  the  too  fuercing  rays  of 

noon. 

In  this  manner,  under  these  clear  glasses,  I  exposed  several 

bunches,  of  a  sweet  water,  growing  on  a  buttress  in  an  angle 

of  about  80  deg.  due  south,  to  every  ray  of  sunshine,  except 

the  direct  ones,  and  not  only  did  so,  but  I  cleared  every  leaf 

.  awi^y  from  the  wall  that  approached;  within  a  foot  each  way 

of 
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UflBftil  imtnic- ^^^"S  nbtbtng  more  profitable  to  grow  in  their  cstimatioR;' 
doM  for  de-  for  it  is  only  a  very  few  years  since,  the  walls  and  fliome 
to^ing^pet,  ^£  ^jjg  ^^^  j^^^  remaining,  that  a  Mr.  Fry  had  at  AxbridgiB 

them  thfe  adp   A  "well  bearing  vineyard  on  the  southern  side  of  that  ro« 

Tants^of      mantic  hill,  on  land  not  worth  at  any  rate  more  than  Haifa 

^^^^^^    crown  an  acre;  and  1  have  known  a  sack  of  very  early 

w^,&c.  potatoes  sold  for  eighteen  shillings,  that  were  in  a  similar 

situation  raised  in  the  natural  bed'  on  land  of  no  greater 

value ;  and  filberts  it  is  well  known  will  grow  on  most  of 

our  southern  poor  hill  lands,  almost  without  the  hand  of 

culture. 

Thus  much  I  have  thought  might  be  useful  to  many  people 
to  know  v«ho  have  vines,  which,  for  want  of  understanding 
these  methods^  they  suffer  either  to  remain  as  unthritfolor- 
naments,  or  coolly  contemplate  the  destruction  of,  scarcely 
ever  affording  them  the  least  manure,  and  expecting  a  spon- 
taneous product  once  in  six  or  seven  years  without  any  care 
at  all.  For  although  we  have  many  expensive  treatises  on 
the  management  of  vines  under  glass,  except  Evelyn  in  hb 
^  French  Gardener,'  we  have  few  authors  who  shew  the  possi- 
bility of  raising  a  good  English  vineyard  fit  to  make  wine 
from ;  and  as  nothing  is  so  easy  as  to  make  good  wine  from 
quite  ripe  grapes,  I  trust,  by  facilitating  that  operation,  I 
shall  render  some  useful  service  to  the  British  wine  grower, 
and,  at  any  rate,  increase  the  value  of  many  vine-covered 
walls. 
Great  advan-  And  now.  Sir,  having  taken  up,  I  fear,  but  too  much  of 
M^dcfcncc  y^"^  paper,  I  will  only  beg  leave  to  add,  as  briefly  as  pos- 
for  pcachc8,&c  sible,  that  last  year,  for  the  first  time,  1  used  coanewooi^  in 
the  rough  state,  to  screen  my  peach  and  apricot  blossoms 
from  the  east  winds,  by  tucking  it  into  the  east  side  of  every 
bunch  of  bloom,  instead  of  fern,  laurel  leaves,  or  broom  ; 
and  that  this  afforded  an  effectual  security  to  the  fruit  even 
after  it  was  set ;  an  improvement  which  has  these  advantages, 
that  it  is  always  at  hand,  is  cheap,  can  be  repeatedly  used, 
gives  no  strokes  to  the  wall  in  windy  weather,  and  keeps  up 
an  even  temperature  in  the  night,  while  it  makes  l(«s  litter, 
gives  less  shade,  and  by  being  left  on,  encourages  the  growth 
of  the  fruit,  by  retaining  the  dews  and  securing  the  fruit 
stalk  from  the  scorching  reflection  of  the  wall  at  noon. 

Trusting 
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Trusting  that  its  utility  may  prove  an  a;)ology  for  the  liaste 
rith  which  the  paper  is  written, 

I  remain, 
Sir, 
Always  your  obliged  humble  servant, 

G.  Cl'MBERL.VND. 


Useful  Notes  and  Observations  rcpcviing  the  Islands  of 
Orkne\f  and  Shetland.  Bj/  Patrick  Neill,  A,M,  Secre^ 
ioQf  to  the  Natural  History  Socittif  oj  Edinburgh > 

JL  HE  circumstance  of  the  shores  of  Norway  bcine  clothed  Norway  a- 
wito  nr-treesf,  is  doubtless  a  strong  analogical  argument  in  trcet.  The 
favour  of  the  practicability  of  raising  timbiT  in  the  Orkney  Orkuevi,  •jt.'^ 

and  Shetland  islands.  *"  ^*"*- 

"  In  respect  to  the  soil,"  (rays  the  Bishop  of  Bergen  J), 
**  it  b  not  the  good,  rich  and  black  earth,  "  that  favours 
**  the  fir-trees  ;  nor  the  clayey  soil ;  but  rather  the  gravelly, 
sandy,  or  moorish  lands."  This  is  an  observation  well 
calculated  to  inspire  hopes  of  siicccsg. 

Thousands  of  young  fir- plants  are  cut,  every  spring,  by  Whether 
the  peasants  of  Norway,  for  food  to  their  cattle.     It  would  P^*??^*y°"^* 
not  probably  be  ditlicult,  therefore,  to  procure  quantities  Norway. 
of  saplings  from  that  country.     But  if  this  were  found  to  be  ^ 

too  troublesome,  it  may  be  suggcstetl  that  the  ripe  cones 
might  b^  brought  over  (and  these  conld  easily  be  collected), 
and  that  the  seeds  might,  by  way  of  triaU  be  sown  where 
the  trees  were  intcn:led  to  grow.     This  simple  plan  might 

*  Extracted  by  permistion  from  his  "  Tour  through  tome  of  the 
Idindi  of  Orkney  and  Shetland'*  The  spirit  of  active  Industry  and 
the  consequent  improvements  in  science,  arcs  und  manufacturet  in 
every  part  of  our  itlind,  cannot  be  better  shewn  and  promoted  than 
by  the  travels  of  intelligent  observers.  Mo»t  of  the  subjects  in  the 
flinall  book  before  us  are  of  great  national  importance  and  interest, 
particularly  at  a  moacm  when  so  many  of  our  sources  of  prosperity 
arc  endangercd.^N. 

f  The  fir  trees  of  Norway  are,  I  find,  the/ur^,  or  spruce,  pious  abies 
(not  the  silver  fir);  and  the  gram^  or  pine,  pinus  vylvcstris,  well  known 
by  the  name  of  Scou  fir. 

t  Nat.  Hist,  of  Norway,  Vol  J.  p.  143. 
Vol.  XVI.— Feb,  1807.  P  possibly 


,146  OUCNET   AND   tlfSTLAND   ISLES. 

possibly  be  found  preferable  to  raising  the  plants  in  nurieric* 

or  gardens  in  the  islands.     We  should^  in  such  cases,  adopt 

every  approximation  to  the  methods  of  nature.     Pontopid- 

dan  even  suggests,  that  instead  of  inserting  the  seeds  in  tbo 

soil,  it  would  be  better  to  hang  the  branches,  containing  the. 

coooG,  upon  poles  at  different  distances,  and  to  allow  the 

seeds  to  drop  ont  and  sow  themselves.     At  any  rate,  the 

seeds  might  be  merely  raked  in.     The  cxperimcat  migkt  be 

tricHl  on  any  piece  of  dry  rocky  land  fan  acre  or  more}) 

which  could  most  easily  be  protected  froin  the  inroads  Of 

sheep  or  cattle,  the  exclusion  of  these  being  indispensable. 

The  seeds  might  be  sown  very  dose;  and  if  only  one  in 

ten  or  twenty  were  to  vegetate,  (and  that  is  not  a  yerj' 

'  sanguine  expectation),  a  flattering  foundation  would  be  laid 

for  ultimate  success. 

Kfmtfkabk  Having   mentioned  this   subject  to  Mr.  James  Haj  nt 

fact  that  trees  Gordon  Castle,  he  observed  to  me,  that  <<  it  is  remarkaUe 

•ccmu^jrcfer  ^^^  ^^^  ^^.^^  naturally  on  the  tccst  coast  of  Scotland,  as 

coasts.  well  as  on  the  icest  coast  of  Norway,  in  some  places  veij 

nearly  down  to  the  sea  side ;  while,  in  several  places  on-  tbo 
poit  coast  of  Scotland,  they  cannot  be  reared  at  all ;  and 
therefore  whatever  cause  of  dilfercnce  may  lie  in  the  stdt^^ 
it  would  appear  that  much  is  owing  to  exposure.  The  ezpo« 
sure  to  strong,  sweeping  unchecked  winds,  seems  to  be  the 
chief  obstacle  to  the  raising  of  timber.  Hills  act  upon  Hie 
wind  as  a  dam-dike  does  on  a  running  stream,  in  producing 
considerable  stillness  or  even  calm  upon  the  side  from  which 
the  current  flows.  This  consideration  should  induce  plant. 
ers  to  begin  always^ at  the  bottom  of  hills,  and  extend  their 
plantations  gradually  towards  the  sea.  A  hedge  upon  the 
side  next  the  sea,  though  desirable,  could  scarcely  perhaps 
be  reared  of  any  tree  or  plant.  Hippophac  rhamnoides 
(sea  buckihorn)  mighl  be  (ried  ;  but  Sambucus  nigra  (elder 
bush)  would  probably  be  found  ]•  referable." 

Larch,  ash,  i'oT    the   raising    of  larch,    ash,  sycamore,  and  others, 

sycamore,  &c.  nurseries  should  ba  established  in  the  islands  themsclres ; 
it  being  certain  that  plants  resemble  animals  in  becoming 
gradually  habituated  to  particular  climates  and  soils. 

Salixcs.  In  places  whcro  Salix  acuminata,  S.  arbuscula,  aquatica, 


*  Is  it  not  a  general  law  over  the  face  of  the  glohe  that  the 
sides  of  N.  and  S.  chnins,  or  niountabous  ridges,  arc  most  steep  ^— K. 

and 
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and  others  grow,  rarious  willows  might  be  cultirated,  suited 
for  wicker-work^ and  cooperage.  Salix  fragilis  or  crack« 
wiHow  would  grow  freely  ;  it  makes  large  shoots  crery 
•etsoB,  and  bears  cropping  admirably.  It  answers  well  for 
Baking  crets,  cradels,  and  large  baskets.  The  i\a.mcfragu 
Hi  only  intimates  that  the  annual  shoot  is  very  easily  de- 
tadied  from  the  trunk,  the  twig  itself  being  rery  flexible 
and  tough.  Salix  Timinalis  or  common  osier,  also  grows 
very  freely,  and  is  much  in  request  by  coopers.  Salix 
Helix,  or  ifose  willow  ;  S.  triandra,  or  long-leaved  osier ;  . 
Hid  S.  Titellina  or  yellow  osier,  would  doubtless  succeed, 
and  they  are  all  employed  in  ba^ket.making.  To  these 
might  ba  added  S.  Forbyana  or  basket  osier,  for  the  nicer 
kinds  of  work;  and  S.  Russclliana,  which  would  he  very 
Q^efnl  not  only  for  making  crets  and  creels,  but  in  tanning, 
— the  bark  being  superior  for  this  purpose  perhaps  to  oak« 
bark.  A  decoction  of  it  would  form  an  excellent  liquor  in 
which  to  steep  thdr  herring  nets. 

Molucca  BeanSm 
I  hare  lately  obserred  a  paper  ^^  on  the  beans  cast  ashore  On  the  Afo- 
in  QVkncy,"  in  Philosophical  Transactions  1696,  No.  ^22,  >"cca  bcant 
fajr  Sir  Bans  Sloane.     lie  mentions  three  kinds  as  pretty  orkner. 
common :  the  Cocoon :  the  Ilorse-eye-bean  ;  and  the  Ash* 
coloured  nickar.     The  two  former  are  the  kinds  which  I 
got  in  the  islands,   in   1804.     The  cocoon   of   Sloane   is 
eridently  the  seed  of  the  Mimosa  scandens  of  Linnaeus,  the 
Gigalobium  of  BrownN  ^'  Jamaica."     It  is  the  largest  of 
the  beans  figured  in  Wdlace's  "  Description  of  Orkney," 
1093.     2.  The  horse  .eye- bean  of  Sloane  is  distinctly  the 
leed  of  Dolichos  ureus  Lin. ;  the  Zoophtalmum  of  Brown, 
who  calls  the  seed,  ox-eye-bean.     This  is  the  smaller  beau 
figured  by   Wallace,  and  is  easily  known  by  the  hilos  or 
welt  which  surrounds  it,  and  which  gifes  it  somewhat  the 
appearance  of  a  horse's  or  ox's  eye.     3.  The  ash-coloured 
nickar  is  the  seed  of  the  Gvilandina  bonduc  Lin.     It  is  not 
so  commonly  found  as  the  others,     it  is  a  perfectly  round 
hard  seed,  little  larger  than  a  musket-bullet. 

IJerring''Fisheiy. 

This  immense  field  for  industry,— this  inexhaustible  source  Voy  freat 

of 
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polrticftl  ad-     of  wealtb; — hsLs  been  often  described ;  but  itill  it  is  in  ft 
vanta^s  of  the  great  measure  neglected  ;    at    least  we  certainly   do   not 
ry'ofl^tL^  derif c  from  it  those  vast  ad? antages  which  it  is  calculated 
to  afford,  and  which  it  did,  for  a  Tery  long  series  of  jeMXt^ 
afford  to  the  States  of  Holland.     At  a  moment  when  we  an 
listening  to  the  eloquent  and  plausible,  but  I  fear  sedactiTe 
and  dangerous  arguments  of  the  £arl  of  Selkirk  in  favour 
of  emigration,  I  cannot  omit  this  opportunity  of  very  ftrlefij 
calling  into  view  the  extent  and  the  value  of  this  fiihery, 
which,  if  duly  prosecuted,  would  afford  cheerful  and  pro- 
fitable employment  at  home,  to  any  n;]mber  of  thoae  de» 
laded  men  who  are   every  year  abandoning  their   native 
country,  in  quest  of  imaginary  happiness  and  riches  in  the 
woods  and  fens  of  America; — and  I  presume  it  wiU  at 
once  be  conceded,  that  ten  or  twenty  thousand  Scotsmen 
engagtnl  in    the  Shetland    herring-fishery,   would,  in    this 
'    eventful  (KTiod,  be  a  much  more  agreeable  object  of  eon. 
templation  to  the  mother  country,  than  the  finest  imaginable 
settlement  in  Prince  £dward*s  Island,  or  on  the  banks  of 
the  St.  Lawrence. 
lAmentity  of       It  is  scarcely  possible  to  form  an  idea  of  the  immensity 
tlic  ahoaU.        ^f  ^^  grand  northern  shoal  of  herrings  which  approachm 
the  Shetland  Islands  every  month  of  June.     ^^  The  flocks 
of  sea-birds,   for   their  number,"    it    has  been   observed, 
^^  baflle  the  power  of  figures  :*' 


Where  the  Northern  Ocean  in  vait  whirk 
Boik  round  the  naked  melancholy  ialct 
Of  farthcAt  Thule;^ 

Who  can  recount  vhat  transmigrations  there 
Are  annual  made  ?  what  nations  come  and  go  ? 
And  how  the  living  clouds  on  clouds  arise  ? 
Infinite  wings !  till  all  the  plume-dark  air 
And  rude  resounding  shore,  are  one  wild  cry*. 

**-  But  the  swarms  of  fishes,  as  if  engendered  in  the  clouds, 
and  showered  down  like  the  rain,  are  multiplied  in  an  in- 
comprehensible degree.  Of  all  the  various  tribes  of  fishes, 
the  Herring  is  the  most  numerous.  Closely  embodied  in 
resplendent  columns  of  many  miles  in  length  and  breadth, 
and  in  depth  from  the  surface  to  the  bottom  of  the  sea,  the 

*  Thomsoiu 

shoals 
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shoals  of  this  tribe  peacefully  glide  along,  and,  glittering 
like  a  huge  reflected  rainbow  or  aurora  borealis,  attract  the 
eyes  of  all  their  attendant  foes*." 

Let  it  not  be  thought  that  this  swelling  description  ex*  ~which  u 
aggerates  the  amount  of  the  shoals :  let  it  be  coolly  con-  g^tS?^^ 
iidered  that  for  more  than  a  century  the  Dutch  annually 
loaded  above  a  thousand  decked  fessels  out  of  this  grand 
northern  shoal,  and*  yet  that  this  immense  capture  nerer  in 
any  year  sensibly  diminished  the  number  of  herrings  around 
Shetland,  which,  after  these  foreigners  were  glutted,  regu* 
larly  continued  to  press  forward  toward  the  islands  in  rast 
bodies,  frequently  crowding  into  every  creek  and  bay  I 

The  Dutch,  it  is  well  known,  accounted  this  fishery  their  ^"'^b'&Si^ 
«  gold  mine."     It  seems  generally  agreed  among  authors,  "•'^C'y* 

tiiat  it  yielded  them,  for  a  long  course  of  years,  3,000,000^. 
iterling  yearly.  Dr.  Campbell,  after  premising  that  the 
Talne  of  the  Dutch  fishery  has  often  been  ezaggen^ted,  and 
that  he  will  therefore  give  a  ^^  modest  computation,"  pro- 
ceeds thus :  ^^  It  would  however  be  no  difficult  thing  to 
prove,  to  the  satisfaction  of  the  candid  as  well  as  critical 
inquirer,  that,  while  it  continued  to  flourish  in  their  hand, 
they  drew  from  their  fishsry  out  of  the  ocean  washing  the 
COMt  of  Shetland,  to  the  amount  of  two  hundred  millions 
aterlingf.'*  From  1500  to  2000  sloops  were  employed  in 
fishing :  this  gave  occasion  to  the  freighting  of  0000  more ; 
nnd  thus  the  herring-fishery  gave  employment  and  subsistence 
to  above  a  hundred  thousand  persons f. 

Captain  Smith,  who  was  sent  to  Shetland  so  long  ago  as  ^^rtof 
1G33,  expressly  to  report  on  the  Dutch  fishery,  says,  ^<  I  Capt.  Smidi 
was  an   eye-witness  of  the  Hollanders'  busses   fishing  for  |?j]^  ^"^ 
herrings  on  the  coast  of  Shetland,  not  far  from  Ounst,  one 
of  the  northernmost  islands.     Demanding   the.  number   of 
them,  I  was  informed  that  the  fleet  consisted  of  1500  sail, 
of  80  tons  burden  each,  and  about  20  armed  ships,  carrying 
'  30  guns  a  piece,  as  convoy."     The  conclusion  drawn  by 
the  captain,  is  quite  characteristic  of  a  British  sailor :  it  is  ' 

stated  with  much  spirit,  and  though  his  plan  is  not  a  practl..  ^ 
cable  one,  his  language  forcibly  shews  how  strongly  his 
mind  was  impressed  with  the  vastness  of  this  fishery,  and  the 

*  Bewick,  Introd. 

t  Political  Survey,  Vol.  I.  p.  69F.  |  Ibid. 
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i^ardify  of  ncgTectrng  it :  <<  If  the  King*  woald  send  oat 
such  a  fleet  of  bussos  for  the  fibhing-trade,  bdngin  our  own 
seas,  and  on  our  own  groands,  and  all  strangers  were  div 
diarged  from  fishing  in  those  seas,  that  the  subjects  of  the 
dtree  kingdoms  only  may  hare  it,  it  woald  make  our  king 
rich  and  glorioits,  and  the  three  kingdonu  happy ;  not  one 
woahl  want  bread, — and  God  would  be  praised, — and  tie 
Knig  loTed.*^ 
Fsrmer  fishery  AboQf  half  a  ccntury  ago,  the  herring.fishery  on  A« 
It  Shetland,  coast  of  Shetland  was  very  successfully  prosecn ted  by  some 
English  CJMnpanit^.  But,  through  unaccountable  misma- 
nagemcrtt,  it  has  for  many  years  past  been  abandoned.  At 
present,  also,  owing  to  the  troublous  state  of  the  North  of 
Kut*op^,  this  fishery  is  more  neglected  by  foreigners  than  at 
any  period  during  the  last  two  centuries.  Very  few  I>uieS| 
SM'ceds  or  Prussians,  I  understand,  now  make  their  appear- 
attco.  The  French  and  Dutch  dare  not.  A  few  sloops, 
from-  porfs  on  the  cast  coast  of  Scotland  are  scarcely  wortk' 
roeiitioning. 

With  respect  to  local  position,  the   Shetlanders   thenu 

■ 

selves  are  best  situated  for  carrying  on  this  fishery :  bat" 
owing  to  poverty,  the  tenants  or  fishers  arc  quite  nnaUe 
to  engage  in  it :  they  can  only  take  a  few  hundred  barrdi 
of  the  inferior  kind  of  herrings  which  enter  their  roes  in 
harrest.     Tn  summer  If)04,  a  scarcity  approaching  tcT famine 
prevailed  in  5thet1and  ;  yet  herrings,  in  countless  myriads, 
v^'j'i*  known  to  bo  ofl'Unst.     How  deplorable  to  think  that 
(ho  p(*oph'  should  starve  while  there  wa9,  at  the  same  time, 
tt  ''  waste,  at  their  doors,  sufficient  to  feed  half  the  human 
rucc  !"     The  capital  requisite  for  the  purchase  of  sloops, ' 
nctK,  salt  and  ca.<>ks,   in  order  to  an  effectual  proseentibn ' 
of  the  fishery  at  sea,  would,   it   is   belicTed,  exceed    the 
ability  even  of  most  of  the  Shetland  lairds. 

From  Shetland,  however,  this  fishery,  if  undertaken  by 
English  or  Scots  companies,  could  best  be  carried  on.  It 
would  here  be  accompanied  with  least  trouble  and  risk  of 
delay,  and  with  least  expencc.  Shetland  is  near  to  the 
i>Cene  of  the  fishery  :  the  Shetlanders  are  remarkably  patient 
of  futrgnc  in  the  fishing  ;  they  are  acCastomed  to  tery  sorry 


-Hdwiidoned. 
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accommodation :  and  being  babituated  to  iadliferjeo^  fikXfij 
would  not  require  that  cxpensiT^  TictualUqg  ^Ivich  13  iudi;i- 
pensable  to  an  English  crcyr. 

The  rules  observed  by  the  Dutch  carers  are  now  geneiplly 
known*>,  and  in  some  degree  practised.  But  stiJl  H  WjOiild 
probably  be  of  considerable  advaiita^e  if  the  iaflgbciip^  of 
government  were  employed  to  encourage  soise  fiiiliiiigrfama#» 
lies  from  Holland  to  settle  in  Shetland.  A  few  DuJLch  curpx;^ 
thus  dispersed  among  the  British  smacj^s,  .alight  pjror^  cj> 
ceedingly  useful. 

May  it  not  be  hoped  that  sonye  opuIpq.t  fluglish  Mn4  The  mukOM 
Scottish  companic8,»-under  the  fostering  care  of  ^  p^tefnal  ^'^  P^^ 
Government, — will  undertake  this  ShctUpd  fishery  on  ^ 
great  scale,— a  speculation  which  if  persevered  in,  wouJi4 
surely,  in  the  event,  become  exceedingly  profitable.  Tke 
Hamburgh  market  alone  would  take  oil'  the  produce  of  n 
hundred  sloops,  except  the  taste  for  Shetland  herrings  t^ 
declined  in  the  north  of  Germany.  *  There  is  a  great  dcr 
niand  for  herrings  from  onr  West  India  colonies,  for  the 
food  of  Negroes  ;  and  the  home  consumption  would  surelj 
not  be  inconsiderable.  If  every  inhabitant  of  the  Uland 
Hiere  to  eat  only  two  herrings  in  the  year,  it  would  opep  » 
market  for  the  produce  of  another  hundred  sloops,  evie^ 
supposing  them  to  fish  with  tiie  greatest  possible  success. 
The  herring  tishcry  js  an  undertaking,  indeed,  of  national 
importance,  not  merely  as  a  sonrce  of  if ealth^  but  as  m 
additional  nursery  for  our  navy. 

If  thi^  fishery  were  to  be  extensively  carried  on  from 
Shetland,  some  additional  villages  would  become  necessary, 
and  winter-employments  would  be  wanted.  The  maoufac* 
tare  of  herring-nets  might  properly  and  advantageously 
occupy  many  daring  the  winter:  and  with  this,  might 
commodiously  be  joined  the  manufacture  of  lines  for  tbe 
cod  and  ling  fishery. 


To  these  very  cursory  and  imperwct  Mots  on  the  impor..  PartlcufRn  by 
tance  of  this  fishery,  I  shaU  f ubjoin  a  few  remarks  con.  fj;^l^\^ 

herrh^. 

*  They  arc  printed  in  the  Traniactloos  flf  the  Hishhuid  Society  of 
Minburgh,  Vol.  H.  3  )9— 345* 

nee  ted 
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nectfld  with  the -natural  history  of  the  herring,  for  the 
principal  part  of  which  I  am  indebted  to  my  friend  Dr. 
Halliday  of  Edingburgh,  (now  Halesworth  in  Suffolk). 

T  am  aware  that  Dr.  Anderson,  in  his  Agricaltiiral 
Recreations,  has  rendered  it  highly  probable  that  tks 
herrings,  instead  of  rendezvousing  near  to  the  North  Pok, 
as  was  formerly  imagined,  only  retire  a  little  way  from  ov 
covts,  or  sink  deeper  in  the  sea,  at  particular  seasons.  Ht^ 
remarks,  that  the  fishery  commences  sooner  in  some  soodicfB 
bays,  than  in  others  that  are  more  northerly :  that  Ae 
Trtum  of  the  grand  shoal  to  the  northward  is  nerer  ob- 
lerred :  that  from  peculiarities  in  the  shape  and  size  of  ths 
herrings  at  different  fisheries,  it  is  erident  that  the 
They  breed  herrings  of  the  same  breed,  or  partial  shoal,  return  annnally 
■ctrthccouta,  to  the  same  shores:  and,  that  they  do  not  retire  toward 
the  North  Pole  to  spawn,  as  was  formerly  imagined ;  bat 
on  the  contrary,  are  taken  on  our  coast,  both  when  fdll  of 
roe,* and  immediately  after  spawning,  when  the  fry  are  seen. 
This  last  observation  of  the  Doctor^s  is  undoubtedly  cor. 
rect.  The  fry  is,  at  particular  seasons,  seen  in  the  Orkaej 
and  Shetland  seas  in  incredible  numbers :  it  is  then  called 
the  hcrring-soil,  and  is  accompanied  by  thojusands  of  the 
smaller  gulls  and  divers. 
— «nd  CTow  '^^^  growth  of  the  fry  is  very  rapid  ;  it  has  been  watched 

▼cry  fast.  by  Dr.  Ilalliday,  who  informs  mc,  '^  that  on  the  western 
shores  of  the  Isle  of  Mull,  he  has  observed,  in  the  months 
of  March  and  April,  the  hcrring-spawn  which  was  acci- 
dentally  entangled  by  the  cod.lincs,  to  be  vivified  ;  the  two 
eyes  and  head  of  the  herring  being  then  discernible ;  and 
that  this  spawn  was  raised  by  those  lines  only,  which  were 
set  on  the  banks  at  some  distance  from  the  shore.  In  a 
fortnight,  however,  he  observed  the  fry,  about  an  inch  in 
length,  in  great  swarms  close  by  the  shore  ;  and  in  six  weeki 
they  were  three  inches  long.*' — Hence  Dr.  Ilallidy  con- 
cludes, that  it  is  possible  the  herring  may  attain  its  full 
growth  in  one  year,  instead  of  requiring  three,  as  Dr. 
Walker  and  others  hare  supposed. 
They  do  not  Dr.  Halliday  further  informs  me,  that  he  has  observed 
CO  very  far  that  the  herrings  leaxe  the  western  shores  of  Mull  when 
from  land.        ^^^^^  ^.^  ^,^^^  ^j^j^  ^^  ^^^^  to  the  northward  :  but  that 

they  do  not  go  many  leagues  from  land,  he  considers  as 

beyond 
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bejond  doubt.  He  conceives  that  some  place  not  far  dis- 
tant from  the  island  of  Unst  may  be  their  rendezvous  or 
grazing^ronnd,  (if  we  may  be  allowed  the  expression)  :— 
that  during  the  harvest  and  winter  they  keep  near  the 
bottom,  where  they  fei'd  and  grow  to  maturity :  that  in  the 
spring  they  collect,  rise  to  the  surface,  and  begin  to  more 
off  in  various  directions  to  the  southward^  for  the  purpose 
of  spawning. 

As  already  temarked,  they  do  not  deposit  their  spawn  —but  depoat 
near  the  shore,  but  in  the  middle  of  the  lochs  or  bays,  or  n«r  t'^nid- 
on  the  banks  which  are  generally  to  be  found  at  the  mouths  die  of  bays, 
of  the  lochs.     If,  however,  they  are  frightened  from  the 
spawning  ground,  they  fly  towards  the  shores,  and  are  then 
fhll  of  roe ;  but  they  soon  retire  again,  and  do  not  return 
till   freed   from  their  load.     They  then  range   along  the 
shores  for  some  time,  and  at  last  retire  towards  the  northj 
following  the  fry  of  the  former  years. 

It  may  be  proper  to  add,  that  it  is  frequently  obserredl 
on  the  western  coast  of  Scotland,  that  a  few  weeks  after  the 
first  shoal  has  left  the  lochs,  a  second  shoal  enters  them. 
In  full  roe.  This  second  shoal  appears  in  the  end  of  Oc« 
tober  or  beginning  of  November :  they  deposit  their  spawn 
knd  leave  the  lochs  as  bc>fore.  It  is  possible  that  the  fry 
which  leaves  the  coast  in  the  beginning  of  May,  may  be  the 
same  that  returns  to  it  next  year  about  the  same  period, 
and  that  these  may  proceed  from  tlie  spawn  deposited  in  the 
latter  end  of  the  season  ;  while  the  fry  of  the  June  spawn 
haTing  got  off  before  the  winter  commenced,  may  return 
the  following  November  ; — thus  allowing,  from  the  deposit- 
jng  of  the  roc,  to  the  maturity  of  the  herring^  eighteen 
months. 
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SKLtL  HERBERT  presented  to  the  Society  a  model  of  his 
Iwrention.  He  intended  it  for  a  library  bool^-case  bolt^  to 
'  I  nuflitite  the  opening  of  both  doors  at  oncC|  and  to  secure 
i&d  Mune,  without  the  trouble  of  bolting  two  bolts  in  the 
CQ(;impnway.  It  will  do  for  wardrobes,  French  casementii, 
or  folding  sash  doors,  and  will  also  make  a  gocA  sash  fasten- 
ing, iflet  into  the  bottom  sash,  with  a  small  orass  knob  to 
uideaA  common;  it  would  bolt  in  the  frame  by  the  side  of 
the  Msh  cord,  both  sides  at  once ;  and  he  can  also  make 
it  answer  sundry  other  useful  purposes  if  required. 

r 

Mfcrenee  to  the  Engraving  of  Mr.  Peter  Herbert's  Bookcate 

Bolt,  Piute  IF.  Fig.  2. 
Dnatf^ML     Jg^^  Jj^  jTjg.  3^  represents  the  two  stiles  of  the  doors  of  s 

folding  bookcase. 
jM[>  die  keyJiole  of  a  lock  with  two  bolts,  which  are  more 
clearly  shewn  at  Fig.  3,  where  the  back  of  the  lock  N 
shews  the  two  bolts  of  the  lock  pressing  back  a  sliding 
piece,  O ;  on  the  front  part   of  this  sliding  piece   in 
Fig.  *i,  two  small  friction  rollers  are  placed  at   P,  in 
the  act  of  pressing  against  two  levers,  crossing  on  one 
common  fulcrum  R,    to  each  end  of  which   shorter 
levers,  S  S,  above  and  below  are  connected  hy  joints. 
These  short  levers  act  upon  two  long  bolts,  whose  ex- 
tremities are  shewn  at  T  T,  having  each  a  helical  spring 
at  V,  V.     In  the  state  as  cugra?ed,  the  doors  arc  locked 
and  bolted. 
On  drawing  back  the  bolts  of  the  lock  by  means  of  the 
key,  the  helical  springs  V  V  prc4>s  against  the  plates  U  U, 
through  which   the  long  boUs   pass;  they  force  back  the 
long  bolts  and  sliding  piece  O,  and  allow  both  the  doors  to 
open. 

*  Soc.  Art.  z8o6.    Ten  guineas  were  given  for  this  improvement. 
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■ 

Description  of  an  improved  Door  Latch.    By  Mr.  JoWH 

Antis*. 

Sir, 

X  DO  not  doubt  but  that  yon  arc  persuaded  of  the  neces-  ^P?*^?" 
sity  of  haTing  a  door-latch  superior  to,  and  not  so  liable  to  igt^kct  now  ia 
be  out  of  order  as  those  hitherto  in  use,  in  the  door-locks  of  um. 
dining-rooms,  &c.     Some  time  ago,  I  made  an  attempt  to 
contrive  such  a  one,  which  I  fixed  ikito  a  small  boxbj  itself; 
I  have  now  tried  it  for  some  years  in  my  own  house,  during 
which  time  I  never  found  occasion  to  clean  or  to  oil  it.     I 
at  that  time  thought  there  would  be  a  difficulty  to  introduce 
it  into  a  mortise  lock,  in  such   a  manner  as  to  place  tho 
knobs  and  the  key-hole  symmetrically.     That  difficulty  I 
haye  now  overcome,  and  take  the  liberty  to  send  you  a  pat- 
tern for  your  inspection. 

My  object  has  been  to  contrive  a  simple  latch,  as  much  as  CharMMM  of 
possible  without  friction,   not  more  expensive  than  those  *^  i^P***** 
bitherto  in  use,  and  capable  of  moving  smoothly  and  easily 
without  the  necessity  of  cleaning  and  oiling,  as  long  as  the 
metal  will  last  of  which  it  b  made.    How  far  I  have  8uc« 
ceeded^  I  leave  to  the  decision  of  the  Society. 

I  am.  Sir, 

Your  humble  servant, 

JOHN  ANTIS. 

Fiiineck,  JprilSd,  1804. 
To  CiiAaLEs  Taylor,  Esq. 

Reference  to  Plate  IF,  Fig.  L 
A,  shews  the  hole  for  the  handle,  which  moves  the  follower  DcKriptioQ. 
and  latch.  B,  the  follower  which  draws  back  the  latch,  on 
turning  the  handle  cither  way.  C,  the  latch.  D,  the  Ion- 
Iptudinal  spring,  which  throws  out  the  catch  of  the  latck 
when  the  hand  is  withdrawn.  £,  the  small  hoHy  to  secure 
the  door  internally.  F,  the  key-hole,  the  bolt  of  the  lock 
of  which  is  not  shewn,  being  placed  above  the  key-hole. 

*  Soc.  Arti.    This  U9cfu1  contrivance  was  rewarded  with  the  lOvcr 
medal 


156  fClCKTinC  MEW. 


SCIENTIFIC  NEWS. 


Ewf  remedy 


USEFUL  NOTICES  RESPECTING  VARIOUS 

OBJECTS. 

1.  Method  of  preventing  Wet  from  being  introduced  into 
Rooms  hy  Windows  which  shut  together  like  foldiug 
Doors, 

A  considerable  inconTenience  has  been  found  from  the  wet 

toprerent  rain  penetrating,  in  rainy  and  windj  weather,  through  the  jouil 

bang  driven     of  those  windows  which  hare  bocn  called  French  windowi, 
into  apart*  ,  i  t»    t 

meoto  through  *^^  ^^^  "^^  much  used.     No  accuracy  of  workmanship  Ml 

the  interstices   been  sufficient  to  remedy  this  evil;  but,   on    the  contrary) 
^"'"•dow       ^g  closest  joints  have  seemed  rather  more  favourable  to  thk 
effect  than  others  less  neatly  made.     Mr.  ColHnge,  Engine- 
maker,  of  Lambeth  Road,  shewed  me  a  very  simple  and  easy 
remedy.     Reasoning  on  the  subject,  he  considered  the  dose 
Joint  as  a  capillary  interstice  which  would  retain  a  contina- 
ons  mass  of  water,  much  more  disposed  to  be  driven  hori- 
zontally into  the  room  by  the  action  of  the  external  air  than 
to  be  conveyed  downwards  through  a  longer  interval  by  its 
mere  gravity.     He  has  therefore  enlarged  the  space  for  de- 
scending water  by  ploughing  out  a  semi-cylindrical   groore 
in  each  concave  angle,  from  top  to    bottom.     This   small 
apace,  which  is  about  one-tenth  of  an  inch  wide,   occasioos 
no  deformity,  and  allows  the  water^  as  soon  as  it  arrives 
there,  to  trickle  down  to  the  bottom  of  the  frame,  where  it  is 
conducted  off  by  a  similar  concavity  along  the  horizontal 
frame-work  to  any  place  of  external  discharge  which  may 
be  mado  choice  of.     This  ea^^y  and  etfcctual  cure  for  a  nai- 
sance  which  has  destroyed  the  carpets,  and  occasioned  pud- 
dles in  very  elegant  rooms,  and  has  apparently  resisted  all 
efforts  to  remedy  it  by  close  fitting,  will,  no  doubt,    be  ac 
eep table  to  many  readers. 
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f.     Extemporaneous    Printing   Press,    used  by   Country 

Comedians. 
I  was  informed,  the  other  day,  that  it  is  the  common  Simple  method 
practice  of  travellini;  companies  of  comedians  to  print  their  ^  ^^^'j*^?^ 
bills  by  laying  the  damped  paper  upon  the  form  of  letter  rolkr. 
previously  inked,  and  to  gi?e  the  pressure  by  a  wooden 
roller,  clothed  with  woollen  cloth.  Many  years  ago  I  mado 
experiments  of  this  method,  which  I  found  Tcry  capable  of 
affording  impressions,  by  a  light  pressure.  The  form  of 
letter  must  be  disposed  in  a  kind  ',of  frame^  having  its  upper 
surface  about  one- thirtieth  of  an  inch  lower  than  the  inked 
fiue,  in  order  that  the  roller,  being  supported  by  the  frame^ 
may  not  be  obliged  to  rise  with  much  obliquity,  upon  the 
first  letters ;  and  that  it  may  pass  off,  at  the  other  end,  with 
equal  ease.  If  some  such  contriyance  were  not  used,  the 
paper  would  be  cut,  and  the  impression  ilfjured  at  the  be- 
gtiming  and  end  of  the  rolling.  The  roller  must  be  passed 
In  the  direction  of  the  lines,  or  across  the  page ;  otherwise 
the  paper  will  bag  a  little  between  tine  and  line,  and  the 
impression  will  be  less  neat.  In  fact,  the  common  method  by 
tlMplattio,  or  flat  surface  which  presses  the  whole  at  once, 
if  best ;  but  the  engine  is  less  simple. 

Bat  as  the  arts  of  writing  and  of  printing  have  incaU 
cvlably  extended  the  knowledge  and  powers  of  man,  it  may 
be  allowed  us  to  look  forward  to  a  time  when  communica* 
tiont  shall  be  as  much  more  rapid  and  effectual,  compared 
with  those  of  the  present  time,  as  ours  are,  compared  with 
what  ihey  were  before  printing  was  invented.    We  may  hope 
for  a  time  when  men  shall  confer  more  rapidly,  concisclyy 
penpicvonsly,  and  comprehensively  by  writing  than  they 
are  now  abt^  to  do  themselves  by  articulated  sounds.     We 
nay  contemplate  a  period  when  by  easy  combinations  of 
chemical  and  mechanical  skill,  the  multiplication  of  nume- 
rous copies  may  demand  scarcely  more  time  and  apparatus 
flian  is  now  required  to  write  a  single  copy.     And  while  w^ 
speculate  on  possibilities  of  this  nature,  which  are  far  from 
being  in  the  higher  class  of  improbabilities,  we  may  indulge 
A  philanthropic  hoi>e,   that  when  it  shall  be  more  easy  to 
convey,  distribute,  and  apprehend  the  results  of  philosophi. 
cal  and  moral  research,  the  short  span  of  human  life  will  be 
lyinch  less  obscured  by  misery  and  accumulated  su^ering  fhan 
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it  is  at  present.     Ercry  step  toward  these  ends  is  surely  eiu 
titled  to  our  notice. 


S.     Art  of  Prfnting  from  Design  ^  made  upon  the  SuffMoJ 

Printi  or  im-        I  am  not  at  present  rn  possession  of  tfic  history  of  an  tft 

g^J^^  ^"^  which  has  been  practised  for  some  years  in  this  tpwn  bf 

•tone.  sereral  ingenious  foreigners  ;  namely,  that  of  printing  copiet 

from  designs  made  on  the  surface  of  stone.     An  enunent 

chemist  informs  me  that  the  method  is  as  follows : 

Upon  the  sorfacepf  an  hone,  or  close  grained  stoney  4^ 
signs  arc  to  be  made  in  the  stroke  manner,  with  a  pen,  bj 
means  of  an  ink  or  pigment^  made  of  a  solution  of  lac  ii| 
leys  of  pure  soda,  with  a  little  soap  added,  coloured  with 
lamp-black;  or  the  designs  may  be  made  with  a  crayoD  o( 
the  same  composition.  I  suppose  that  the  proportions  and 
manipulation  would  require  some  trials  before  perfect  ne? 
cess  would  be  obtained.  When  the  design  has  been  allo«r«f| 
to  dry  or  harden  for  three  or  four  days,  the  stone  may  In 
Soaked  in  water,  and  its  surface  wetted.  In  this  state  if  jl 
be  dabbed  with  Printers'  ink  from  the  balls,  the  iii|^  «y| 
stick  to  the  design,  but  not  to  the  naked  stone,  and  a  copf 
may  be  taken  from  it  by  applying  wet  paper  with  prcssare;. 
whether  of  a  rolling  or  screw  press  was  not  mentioned,  IniI 
I  suppose  the  latter  to  be  preferable. 

The  advantage  of  this  art  appears  to  be  that  the  print  ii 
given  from  an  original,  and  not  from  a  copy,  as  all  engrar* 
ings  must  necessarily  be.  It  may  also  be  considered  as  oop 
of  the  means  adverted  to  in  our  last  article.  For  if  a 
smooth  stone,  or  a  board  of  close  wood,  or  perhaps  soae 
species  of  tile,  or  other  prepared  surface,  could  be  writtaa 
upon  by  an  ink  which,  when  speedily  dried  by  the  fire,  of 
otherwise  put  into  a  state  fit  for  use,  could  be  made  Uf 
afford  impressions  or  copies  by  a  simple  roller,  it  wofild  ho 
easy  to  multiply  bills,  orders,  notices,  and  an  infinite  namr 
ber  of  other  useful  papers,  to  an  extent  which  cannot  at 
present  be  developed  without  much  inTcstigation  and  top 
search. 
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3.  Gilding  hy  means  of  Zinc, 
same  intelligent  and  actWe  philosopher,  whose  name  Kewproceif 
ir  to  mention  only  because  I  have  not  at  thi^  instant  aa  of  gilding* 
mity  of  asking  his  permission,  informs  me   that  a 
;  of  brass,  formed  by  the  precipitation  of  zinc  npoa 
I  constitutes  the  surface  of  the  beautiful  gilt  -trinkets 
it  present  abound  in  our  shops,  aiid  are  much  supe* 
their  appearance,  and  cheaper  in   price^  than  what 
rmei^y  made. 

process  is.  Take  of  zinc  one  part  and  mercury 
parts,  with  which  make  a  smooth  soft  amalgam.  It 
if  if  a  little  gold  be  added.  Clean  the  copper  piece^ 
ket,  very  carefully  with  nitric  acid.  Put  the  amalgam 
uriatic  acid,  and  add  argol  (by  which  name  the  crude 
is  denoted  in  tbe  shops).  Purified  tartar  will  not  do. 
e  clean  copper  in  this,  and  it  will  be  Tery  finely  gilt, 
r  wire,  thus  coated,  is  capable  of  being  drawn  out  to 
eness  of  an  hair,  though  copper  alone  would  not. 
ire  Is  nsed  for  making  gold  lace,  and  for  epaulets  and 
imilar  articles. 

theory  of  the  abore  process  appearis  to  resemble  that 
tening  pins ;  and  its  useful  applications  may  probably 
re  numerous  than  those  which  have  jet  been  adopted. 

ck  of  the  famous    John  Harrisont  xthich  does  not 

require  cleaning, 

mihigs,  in  his  Treatise  on  Clock  and  Watch  Work,  Harriion't 
mH  clock  of  Harrison^s  which  was  constructed  to  go  clock  witheat 
liar  without  oil ;  bort  he  does  not  say  by  what  means  ^^^ 
cessary  lubricity  of  its  moYing  parts  was  obtained, 
two  yews  41^0  1  saw  this  clock  in  tho  hands  of  Mr. 
laley,  Jun.  The  pirots  of  <ti»e  wheels  noved  on  fnc- 
dlers  of  considerable  diameter ;  and  the  pirots  of  tiiese 
y  or  rather  wheels,  were  brass,  and  mored  in  sockets  of 
(Coloured  wood,  which  I  thruk  must  haTe  been  lignum 
Hence  it  should  seem  that  the  contriranee  was  re- 
to  that  of  rendering  the  surfaces  of  contact,  where  the 
\  or  friction  wa?  to  'fa1l!c  place,  as  slowly  moving  as 
Im  and  in  presenting  a  face  which  ahoitld  afford  a 
L  bcd|  having  grease  in  its  interstices,  Siaiilar  ia  this  is 
ictice  of  some  mechanics,  who  make  the  bearing  parts 
(  axbbf  a  grindstone  very  smooth  and  round,  and  en. 
)  theifi  with  a  piece  of  bac6n.skln,  which  is  said  to  be 
itefbl  to  ke^p  away  the  sandy  pkHicles,  and  Ikcilitate 
qHm  fMr  a  long  HtM  #Hbottt  boc^  wear. 


TO  CORRESPONDENTS. 


Extreme  occupation  during  the  concluding  month  of  die  - 
jreur has  preTont^  my  searching  into  the  authorities  upon 
which  De  Lalande  has  established  his  comparison  of  the 
English  and  French  measures,  and  also  those  from  which 
he  has  deduced  the  measures  of  the  earth's  radii.  I  shall  pay 
attention  to  the  request  of  ^^  A  Constant  Reader'*  in  the  noLt 
Ijfumber. 

Mr.  Walker's  letter  from  Oxford  arrirod  by  the  post; 
but  not  the  pamphlet. 

In  answer  to  the  inquiry  of  D.  M.  respecting  a  method  of 
cleansing  linen  by  the  application  of  steam,  as  used  by  the 
French,  I  cannot  point  to  any  authentic  account  of  a  simple 
process  of  this  kind,  though  I  have  been  informed  that  the 
application  of  steam  to  piece  goods,  in  a  large  digester,  at  a 
temperature  considerably  aboTc  212^,  is  Tcry  effectual  in 
deansing,  and  promoting  the  bleaching  process.  This,  how. 
erer,  seems  fitter  for  the  manufactory  than  the  laundry.  I 
am  disposed  to  think  that  the  method  alluded  to  by  D.  M.  is 
the  Salzburg  method,  described  in  Van  Mons's  Journal,  of, 
which  a  translation  is  given  at  p.  127  of  the  tenth  Tolnmeof 
our  Journal,  containing  particular  instructions  how  to  carry 
it  into  effect. 

I  am  sorry  that  a  note  of  R.  L.'  Edgworth,  Esq.  was  not 
noticed  earlier.  Four  lines  from  the  bottom  of  page  81  of 
the  last  volume,  the  following  should  be  inserted  ;  <<  The 
number  of  teeth  necessary  for  the  wheel  may  be  eteily  cal- 
culated to  suit  the  measurement ;  so  that  the  dial.plate  nay 
shew  with  sufficient  accuracy  five,  or  any  other  smail  munber 
of  miles.'' 

Mr.  R.  L.  E.  speaks  with  commendation  of  Mr.  GilpM 
crane  in  that  volume  ;  bnt  remarks,  that  the  groore  which 
renders  a  common  chain  so  much  preferable  to  a  rope  for 
heavy  burdens  supported  by  tackles,  has  been  long  used. 

I  have  just  received  the  work  of  the  Rev.  P»  Roberts, 
A.B.  

Dr.  Bardsley,  Physician  to  the  Manchester  Infirmary,  . 
has  committed  to  the  press  a  Selection  of  the  Reports  of 
Cases,  Observations,  and  Experiments,  chiefly  derived  frpm 
Hospital  Practice ;  including,  among  others.  Clinical  Histo- 
ries  of  Diabetes  (with  Chemical  Experiments  on  the  Natare 
of  diabetic  Urine),  Chronic  Rheamatism,  and  Hydropbobi** 
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ExfnUntnii  m  Palnt'Oil,   by  John  Bostock,  M.D.     Com- 

mwiicaied  by  the  Author 
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To  Mr.  NICHOLSON. 


HE  appearance  and  physical  properties  of  the  substance  Palm-oily 
called  Palm-Oil,  are  sufficiently  well  known ;  but  I  believe  its 
Ittbitudes  with  dificrent  chemical  re-agents,  have  never  yet 
been  attended  to. 

Falm-Oil,  as  usually  imported  into  this  country,  is  of  a  deep  — **•  obviotti 
tHnoge-coIour :  its  con^i^Jtence  is  similar  to  that  of  butter, ''^^^^ 
elthough  perhaps,  for  the  most  part,  a  little  harder  and  less 
VDCtaoos.  It  has  an  odour  peculiar  to  itself^  somewhat  aro- 
pMStic,  and  not  unpIeaMnt.  Its  inflammability  seems  about 
equal  to  that  of  tallow ;  a  cotton  thread,  inclosed  in  a  quantity 
of  1(9  was  easily  ignited,  and  burned  with  a  clear,  bright 
flame. 

In  order  to  ascertain  the  melting  point  of  palm-oil,  I  heated  E^perimcnti 
a-portion  of  it  to  the  100th  degree,  when  it  became  perfectly  meU^g  poiiic. 
fluid,  and  then  observed  the  effect  produced  on  the  thermo« 
sneler  by  its  gradual  cooling.    When  the  mercury  had  de- 
•ceaded  to  the  69th  degree,  the  oil  began  to  be  ilightly  opake; 
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at  67^9  it  wai  completely  so«  and  was  of  the  constttence  of 
honey:  it  continued  to  grow  thicker  until  it  arrived  at  45^  the 
temperature  of  the  ropm«  whep^  although  lis  fluidify  was  eiH 
^  tirely  lost,  it  stiM  retained  a  degree  of  soflnm  that  it  did  not 
possess  before  the  experiment. 

The  thermometer,  as  far  as  I  could  perceive,  continoed  to 
,  descend  without  interruption  during  the  whole  period^  and  the 
eil  seemed  gradually  to  thicken  in  every '  par^  ipnthouf  ex^ 
hibiting  any  appearance  oi  partial  congelation.  The  infereooe 
which  may  be  drawn  from  this  experiment,  seems  to  be  con* 
firmed  by  the  following :  Two  equal  quantities  of  the  palm* 
oil  were  placed  in  similar  jars ;  one  portion  was  rendeied 
completely  fluid,  and  was  then  cooled  down  to  69*,  when  it 
began  to  assume  a  slight  appearance  of  opacity;  the  other 
was  heated  to  65**,  and  was  just  beginning  to  melt  Both 
vessels  were  then  plunged  in  a  water-but  of  100*  :  a  thenno* 
meter  inserted  into  each  of  them  rose  with  equal  rapidity,  the 
first  remaining  4^  above  the  second.  They  were  then  ie« 
moved,  and  the  thermometers  indicated  an  equally  rapid 
decrease  of  heat,  until  they  arrived  at  48*,  which  was  the 
temperatore  of  the  room.  Equal  quantities  of  pahn  and  eKvf 
oil  were  heated,  in  similar  jars,  to  the  100th  degree,  and  then 
removed  to  a  temperature  of  45* :  thermometers  were  inserted 
into  each,  and  descended  with  equal  rapidity, 
fiabitudes  of  Alcohol,  at  the  ordinary  temperature  of  the  atmosphecc*  efts 
Mnr-oil  with  upon  palm-oil  in  a  very  slight  degree  only.  After  remwing 
'  in  contact  for  forty-eight  hours,  IhcT  fluid  is  perceptibly  tii^ged 

of  a  yellow  colour  ;  and,  by  the  addition  of  water,,  m  sligkt 
degree  of  turbidness  is  produced,  owing  to  the  precipitation  of 
a  small  quantity  ofpalro-oil.  By  the  application  of  heat,  ako* 
hoi  dissolves  the  oil  more  readily ;  a  part  of  it  is  precipitated 
as  the  fluid  cools,  but  a  small  quantity,  about  1-75th  of  the 
weight  of  the  alcohol,  remains  in  permanent  solution,  and  may 
be  precipitated  by  water. 
— andwi!htul.  Sulphuric  ether  acts  upon  palm-oil  with  facility,  at  theordi* 
phuricciher.  nary  temperature  of  the  atmosphere,  and  produces  a  deep. 
bright  yfllow  solution.  The  ether  dissolves  about  l-6th  of  its 
weight 'of  the  oil,  an  J  its  solvent  power  is  increased  by  heat. 
When  water  was  added,  the  ethereal  .solution  ro<e  to  the  sur« 
&oe,  and  floated  on  the  water  without  bein^  decomposed. 

FalOk- 
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Mm-oQ  b  ftko  readily  dissolved  by  the  oil  of  turpentiae«attiie 
tempenture  of  the  Atmoiiphere. 

Tlie  action  of  caustic  pot-ask  upon   palm-oil  is  similar  to  Palm-oU  has    * 
W  wkicJi  lakes  place  bctw«>en  the  alkalies  and  other  bodies  of  i.""''  ^^'^^ 
an  alcaginous  nature.     After  bein^  boiled  together  for  some  than  olive-oiL 
time,  they  fori|i  an  opake  and  semiOuid  mass,  miscible  with 
water  without  decomposition>  but  which  is  slowly  decomposed 
by  the  addition  of  an  acid.     In  this  latter  cane,  the  oil  rises  im 
tke  fiirfiK:e  in  small  flushes,  having  lost  its  original  colour  and 
SHiell.    The  same  eflect»  although  in  a  less  degree  is  produced 
'by  the  action  of  ammoniac  upon  palir-oil.     Palm-oil«  however, 
tehibils  less  affinity  for  the  alkalies  than  olive  oil. 

Fala-oil  does  not  appear  to  be  solub'e  in  mineral  acids*  Action  of  tba 
After  being  heated  for  some  time  in  contact  with  them,  it  was  ^^^^lQ  ndiu 
left  floating  on  the  surface  of  .the  fluid*  and,  upon  saturating 
tbe  acidt  with  an  alkali,  no  precipitation  was  produced.    The 
oil  liad,  hoiSrever,  undergone  a  considerable  change  in  its  ap» 
pearance  and  properties,  from  the  operation  of  the  sulphuric 
and  nitric  acids,     in  the  former  case,  it  had  lo^t  its  speciflo 
Midi;  k  was  of  a  grey  colpur;  and  was  considerably  less 
onotooas  than  before  the  experiment.    Upon  being  immersed 
ia  boiling  water,  it  appeared  to  consist  of  two  substances,  of »' 
«bite  friable  matter,  which   was  diffused  through  the  water^ 
and  had  partly  lost  its  oleaginous  nature,  and  some  small  drops 
€f  >  blackish  oil.    The  effect  produced  by  the  sulphuric  acid 
i6em€d  la  be   similar  to  that    which  is  described  by  Mr. 
Hfttchett,  in  his  valuable  papers  on  the  productioo  of  tan» 

The  oil  that  had  been  heated  in  contact  with  nitric  acid  wat  oxidation  by 
considerably  changed :  it  was  of  a  dirty  colour,  of  a  muck  oitric  acicU 
firmer  texture  than  in  its  natural  state,  and  had  acquired  a 
mmU  resembling  that  of  melted  wax.    The  appearance  of  this 
•ubstaoce- seeming  to  coincide  with  the  prevailing  theory  re^    • 
apecting  the  oxidation  of  oil,  I  was  induced  to  examine  how 
fitf  it  resembled  wax  in  its  chemical  properties.    First,  in  order 
to  ascertain  its  melting  point,  a  quantity  of  it  was  completely^ 
fiiaed  at  a  temperature  of  1 1 0^.    It  was  then  gradually  cooled  ^ 
and  when  it  bad  arrived  at  the  7  2d  degree,  it  began  to  grow 
opake  at  the  edges ;  at  tke  §9tk  degree  it  had  entirely  lost  ita 
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tfsniptreiMy ;  andi  at  65^,  it  was  become  so  firm,  thai  the  diefw 
mometer  could  with  difBcuIty  be  removed  from  it.  Hence  il 
appears  that  palm-oil^  by  the  action  of  nitric  acidj  is  rendeied 
less  fusible,  and  that  its  fusibility  is  more  nearly  confined  to  A 
precise  limit  than  in  its  natural  state.  Its  solubility  in  mlcollol 
appeared,  however,  to  be  rather  increased ;  100  grs.  c»f  alcoluil 
dissolving  very  nearly  S  of  the  oil,  two  thirds  of  wkick  w«9 
precipitated  as  the  fluid  cooled.  The  tendency  of  the  pefan* 
oil  to  unite  with  pot-ash  was  also  considerably  increaied  hf 
the  action  of -nitric  acid.  Equal  quantities  of  the  oxidated  oi( 
and  of  the  palm-oil  in  its  natural  state,  were  boiled  with 
their  weight  of  liquid  pot-ash,  nearly  this  whole  of  the 
h  oil  was  united  to  the  pot-ash«  and  formed  with  it  a  thick 

naoeoos  substance,  while  a  considerable  portion  of  the 
palm-oil  remained  floating  at  the  surfece. 
^^^^  ^!^^^      Nearly  the  same  eflfect  was  produced  upon  the  pdoMiiL  hf 
oil  continued!    ^"S  boiled  with  nitric  acid,  by  being  digested  in  it  fcr 
weekSf  at  the  temperature  of  the  atmosphere,  or  by  being 
cipitated,  by  the  nitric  acid,  from  its  union  with  potpoah. 
the  oil  was  digested  without  heat  in  the  acid,  its  colour 
first  changed  to  a  dirty  green,  next  to  a  grey,  and,  lastly, 
rendered  nearly  white.    That,  in  these  different  processes,  the 
oil  was  not  united  to  the  entire  acid,  but  that  a  portion  of  the 
acid  was  decomposed,  and  its  oxygene  absorbed,  I  judgedf 
because  I  found  that  the  oil,  after  it  had  undergone  the  change* 
was  not  in  any  respect  altered  by  being  kept  for  tome  tune  in 
boiling  water,  nor  did  it  impart  to  the  water  the  least 
of  acidity.     This  opinion  was  farther  confirmed,  by  its 
with  pot-ash;  if  the  oil  had  contained  nitric  acid,  the  SMiditioa 
cH  the  pot-ash,  instead  of  forming  soap,  would  have  redtioed 
the  oil  to  its  original  state. 
Cemparisoa  Afier  having  ascertained  some  of  the  leading  properties  of 

with  other  oils  palm-oil,  it  appeared  an  interesting  object  of  inquiry,  to  exa- 
mine the  relation  that  it  bears  to  other  substances,  both  "of 
anioial  and  vegetable  origin,  to  which  it  exhibits  some  points 
of  resemblance.  I  particularly  refer  to  the  expressed  oil  of 
vegetables,  butter,  tallow,  spermaceti,  the  wax  of  the  my^ 
nca  cerifera,  bees-wax,  and  the  resin.  The  properties  to 
which  1  particularly  directed  my  attention,  were  the  fusibility 
of  the  substances,  and  their  habitudes  with  alcohd.  The  melting 

points 
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tefml  of  them«  I  had,  on  a  former  occasion*^  Ukien 
psins  to  ascertain  with  accuracy,  on  accounl>  of  tlieir 
hiving  been  lo  differently  stated  by  authors  of  the  first  respect- 
ability. I  now  repeated  the  experiments  with  every  possible 
cue,  and  obtained  the  following. results : 

TalloWy  heated  to  120^,  was  perfectly  fluid  and  transparent;  Freezing. 
at  99i«,  a  slight  tendency  to  opaciey  was  just  perceptible ;  at  {^ous'oily  Tub- 
97*,  it  became  very  evidently  opake  round  the  edges ;  and  ai  ttancet  doter- 
90*,  it  was  no  longer  transparent ;  at  89®,  it  had  acquired  a  °^"*•^• 
pretty  firm  consistence.  The  thermometer  continued  to  de* 
aomd  daring  the  process  without  any  apparent  interruptbn. 
A  quantity  of  spermaceti  was  heated  to  the  120th  degree^ 
irhen  it  was  perfectly  fluid  and  transparent.  The  mercury 
detoended  to  the  ll^th  degree,  when  a  slight  opacity  was 
perceptible  at  the  lower  edge;  but  it  continued  falling  to 
119|f,  when  it  became  stationary.  A  film  then  formed  on  the 
aoi&oe^  and  very  nearly  the  whole  was  rendered  solid,  when 
Hm  themometer  began  to  descend  again ;  but,  opon  agitating 
tke  pert  that  remained  fluid,  the  mercury  rose  to  1 12^.  When 
Ike  whole  had  concreted,  the  thermometer  descended  to  the 
temperature  of  the  room.  Upon  going  through  a  similar  pro* 
ceitwitfa  myrtle-wax,  heated  to  120";  the  opacity  was  oI> 
aeiTed  to  commence  at  the  1 1 6th  degree ;  but  the  mercury 
'did  not  become  stationary  until  it  arrived  at  ]  09^<* :  here  it 
ilopped  until  the  whole  became  solid,  when  the  thermometer 
again  began  to  descend.  Bleached  bees-wax  showed  a  slight 
degree  of  opacity  at  14S<^;  but  U2^  or  Ul|<*  was  the  point 
where  the  mercury  became  stationary.  The  wax,  however, 
retained  a  degree  of  softness  at  a  much  lower  temperature. 
With- respect  to  their  fusibility,  these  bodies  will  stand  in  the 
following  order— expressed  oil,  butter,  palm-oil,  tallow,  myrtle- 

»  spermaceti  and  bees-wax.  I  had  not  an  opportunity  of  Palm-oil  melts 
ing  the  experiment  upon  expressed  oil;  but  butter,  palm-  JJ  *  low  heat, 
iJ,  and  tallow  are  not  only  more  fusible  than  the  other  sub- 
atpnces,  but  they  also  agree  in  being  liquified  in  a  gradual  man- 
ner; whereas  the  others  pass  more  immediately  from  the  fluid 
lo  the  solid  state,  at  one  precise  degree  of  temperature.  With 
respect  to  the  effects  of  alcohol,  it  is  an  opinion  universally 
received,  that  expressed  oil,  butter,  and  tallow  are  not  acted  ^ 

KS  upon 
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*  Nicholson's  Jourxul,  IV.   1S3  and  seq. 
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Action  of  aico.  «pon  by  it    This  opinion,  however,  I  fimad  flrroncbtti  t  Ml 

Mon  expret-  only  wara'toial!  portion  of  each  of  them  diiaolved  by 

^^  heftted  with  alcohol,  but  even  without  the  astiJiUuice  of 

•  minute,  yet  very  evident  quantity,  wai  taken  up  bjr  thi 

spirit     A  part  of  the  substance  dissolved  in  the  hemti^  alcohol 

wai  precipitated  as  the  fluid  cooled,  the  remainder  was  sepac 

rated  by  wat«r,  or  by  e%'tporation.    The,  quantity  waa  m 

small,  that  1  found  it  diflkuU  to  a<^ertain  its  exact  proportion. 

Method  of  ms-     The  method  that  I  pursued  with  respectto  the  spemweeli 

^Ll^  ""'^  and  the  other  kindx  of  wax,  was  to  add  them  by  degrees  to  the 

boiling  akohol/  until  a  quantity  remained  undissolved.     TUi 

wouki  nece>^rily  be  melted,  and  would  form  itself  kilo  a  aoiai 

gk>bule,  which,  when  the  fluid  was  become^cool,  nright  bo 

removed.    The  fluid,  together  with  that  part  of  its  oontonla 

which  was  precipitated  by  cooling,  were  then  thrown  upon  e 

iiltre,  the  weight  of  which  was  previously  known,  and  tlnipi^ 

inpitated  part  being  retained  by  it,  it  was  easy  to  aaoerlaiD  iti 

amount     By  weighing  the  fluid  that  passed  through  the  filti% 

and  by  permitting  the  alcohol  to  evaporate  spontaneouslyji  the 

solid  contents  that  had  been  dissolved  in  it  were  a9certaini& 

In  this  way  were  discovered  both  the  whole  quantity  'of'tibt 

body  that  the  alcohol  dissolved,  and  that  part  of  it  which  ww 

continued  in  solution  afler  the  fluid  had  cooled. 

Itesalu  of  the      Proceeding  in  this  manner,  I  (bund  that  100  grs.  of  alcohol 

action  of  spirit  dissolved  52  grs.  of  spermaceti,  half  of  which  precipitatml  by 
upon   fat  iub-  o  r  »  r        r        -  -      / 

•uncct.  cooling:  100 grs.  of  alcohol  dissolved  2.1S4  grs.  of  mjntl^ 

wax,  l.3S4igrs.  being  precipitated  by  cooling,  and  l«8th  gr. 
held  in  permanent  solution.  The  same  quantity  of  akaahol 
dissolved  only  .31  gr.  of  bees-wax,  almost  half  of  which  ww 
precipitated.  The  order  in  which  these  substances  wdl  staad* 
recording  to  their  power  of  resisting  the  action  of  alcohol,  will 
be,  olive-oil,  butter,  and  tallow,  nearly  the  same,  bees-wax 
spermaceti,  palm-oil,  and  myrtle^vrax.  The  order  of  fusibility 
ii,^therefore,  not  exactly  the  inverse  of  the  order  of  solubility  ia 
alcohol. 

Uooftv  la^es  ^^  affinity  of  these  several  substances  for  the  alkalies  nearly 
follows  the  order  of  their  fusibility,  although  not  exactly  ao^ 
talkiw  appearing  to  unite  with  caustic  pot-ash  more  readily 
than  with  palm-oil. 

H^irudei  of  y^^^  ^^p^  ^^  the  resins,  their  fusibility  and  their  solubiUty 
b  alcohol,  diflfer  considerably  in  the  difllerent  species  ;  in  ge- 
neral^ 


\ 

\ 


ttcnl,  hovMnreCf  they  are  lest  fusible,  and  more  soluble  in 
alcohol  than  any  of  the  bodies  mentioned  above.  It  appears 
then,  upon  the  whole,  that  palm-oil  differs  essentially  in  its 
physical  and  chemical  properties  from  any  substance  that  has 
hidierto  been  made  the  subject  of  experiment.  Its  fusibility 
is  nearly  ftimilar  to  that  of  animal  fat,  while,  in  its  chemical 
properties,  it  more  nearly  resembles  the  resins,  at  the  same 
tune  that  it  differs  froif\  those  bodies  in  not  being  soluble  in 
nitric  acki. 

JJverpooi,  Feb,  14, 1807. 
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II. 


D§$tripiion  amd  Use  of  a  Calorimeter  or  Apparatus  for  deter* 
mdning  the  Degree  qf  Heat,  as  well  as  the  Economi/  attending 
ik€  1/98  tf"  various  kinds  of  Fuel,    B^  Af,  Mont  o  o  l  f  i  b  r  . 


T 


HE  proper  use  of  fuel  is  one  of  the  most  important  objects  Advantages  of 
in  an  the  processes  of  the  Arts,  and  more  especially  in  Che-  economy,  &c. 
mical  Operations;  and  it  is  an  object  of  no  less  utility,  to  de- 
termine the  advantage  and  economy  attending  the  uses  of  the 
^nrious  descriptions  of  fuel  and  the  intensity  of  heat  disengaged 
from  the  substances  burned. 

The  tame  quantity  of  combustible  matter  of  different  kinds  P'^f?"'  *^®"*" 
does  not  always  afford  the  same  degree  of  heat,  and  a  longer  in  their  effecu. 
or  ihorter  portion  of  time  will  be  required  to  disengage  it  from 
each  combustible  respectively.  The  success  of  an  operation 
fireqaently  depends  on  the  rapidity  with  which  it  can  be  per- 
fcrmed.  Manufacturers,  distillers,  and  cultivators  must  there- 
fiire  consider  it  as  an  object  ot  great  importance  to  know  what 
kind  of  fuel  may  be  the  cheapest  for  use,  and  what  may  be  the 
proportion  of  a  given  quantity  of  the  one  compared  with  the 
iame  quantity  of  another,  with  regard  to  tlie  effect  to  be 
deriTed  from  each ;  or,  in  short,  what  may  be  the  most  certain 
and  easy  method  of  determining  the  difference  of  the  aetion  of 
heat.  The  editors  of  the  Journal  des  Mines  speak  with  appro- 
bation of  Mr.  Montgolfier,  for  the  instrument  of  which  they 
linv^  given  a  detcription,  at  the  same  time  that  they  remark, 

R  4  that 
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The  Calorime- 
ter described. 


—It  coniiitsof 
avcuclhaVing 
s  stove  wiihia 
it,  and  a  de« 
•cending  flut 
or  dumncy. 


Method  of 
ming  it. 


that  it  very  essentially  differs  fram  the  intlniment  uivgntoJ 
many  years  ago  by  Lavoisier  and  La  Place. 

Description  of  the  Caiorimeter* 

Plate  5,  exhibits  a  section  of  the  Calorimeter  ^MonlBol- 
fier.  A  B  C  D  is  a  vessel  or  box  of  tin,  which  niij^il^  with 
more  economy  and  advantage  be  nade  of  wooci^  aufidently 
well  constructed  to  hold  water.  In  its  cover  A;B^  Cliere  is 
an  opening  a  b ;  and  so  likewise,  in  the  bottom*  it  jpi  4ipcn- 
ihg  ^/.  Within  thi:(  vessel  is  a  small  stove,  abcdef,  of 
plate-iron,  or,  which  is  better,  of  copper,  carefully  closed,  so 
that  no  water  can  enter  into  it  Its  lower  opening  oorrespondi 
with  that  of  the  exterior  vessel  or  box,  e  f.  The  otber  open- 
ing, in  the  other  part  is  closed  near  a  b,  by  a  stopper  which 
can  be  taken  out  at  pleasure. 

c  d  is  tk  grate  compos^  of  iron  wire,  upon  which  the  fuel  b 
put,  the  ashes  fall  ihrough  the  grate,  and  escape  at  the  open- 
ing g. 

Near  h  t  is  fitted  a  tube,  k  k,  through  which  the  smoke 
escapes  by  the  opening  /.  This  pipe  roust  be  made  of  iron  or 
copper  plate,  sufficiently  close  to  prevent  the  water  frpro  pene- 
trating, m  m  is  a  pipe  of  plate  iron,  surrounding  the  last- 
mentioned  in  such  a  manner  as  that  the  water  may  be  placed  in 
the  place  between  them.  E  is  a  resen'oir,  of  which  the  cover* 
r  i,  can  be  taken  off,  in  order  to  fill  the  apparatus  with 
water. 

o  0  is  a  pipe  proceeding  from  the  same  reservoir*  and  com- 
municating with  the  pipe  m  m. 

n  n  is  another  pipe,  which  passes  from  m  m  into  the  .vessel, 
for  the  purpose  of  introducing  water*  after  it  has  passed 
through  the  pipe  m  m. 

^  is  a  cock,  through  which  boiling-water  may  be  suffered  to 
escape  ;  and  q  is  another  cock*  by  means  of  which  the  appa* 
ratus  may  be  emptied  when  needful. 

F  G  are  the  legs  which  support  the  apparatus. 

{/»  q/*/Atf  Calorimeter* 

When  it  is  required  to  determine  the  time  in  which  different 
combustibles  disengiige,  an  equal  quantity  of  heat,-the  reser* 
voir  0  is  to  be  filled  with  water.  The  fluid  passes  through  the 
tube  o  o*  rises  through  m  m,  and  thence,  by  n  n,  into  the 
Ttssei  A  B  C  D.     A  sufficient  quantity  must  be  poured  to  Hil 

the 
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(be  w]u>1e  internal  capacity  of  the  vessel,  which  is  easify  known 

wken  tlie  water  does  not  descend  below  the  line  /  u,  or  the 

nost  elevated  station  of  that  fluid  in  the  apparatus :  and  the 

temperature  mast  then  be  noted  by  a  thermometer.     A  sofB- 

cient  quantity  of  the  fuel,  for  the  purpose  of  an  experiment, 

must  then  be  taken  ;  for  example,  wood  cut  inlo  small  pieces, 

mnd  placed  in  the  grate  c  d.    After  setting  fire  to  it,  the  upper  Br  obtenratiom 

opening  ab,  of  the  stove,  is  to  be  closed,  and  notice  taken  of  °  .^^^^'{J*^^ 

the  time  employed  in  raiding  the  water  to  a  certain  heat;  for  the  water,  the 

example,  thatch  boiling,  which  may  be  ascertained  by  a  ♦**^''"  d^r"nr^fiic£ 

Biometer.     At  this  period  the  fire  is  to  be  taken  out,  and  the  are  kaowii. 

water  and  the  apparatus  suffered  to  cool  to  the  first  tempera- 

ture  at  which  the  operation  commenced.  ,  Another  kind  of 

fuel ;  for  example,  pit-coal  or  turf  is  then  to  be  disposed  on  ths 

grate  c  d,  and  the  same  observation  made,  afler  setting  it  on 

fire. 

The  greater  or  less  rapidity  with  which,  heat  is  disengaged 
from  the  combustibles,  will  be  known  by  comparing  the  times 
of  the  experiments  respectively. 

In  order  to  find  the  difference  in  the  quantity  or  weight  of —and    by  the 
combustible  matter  of  different  kinds,  proper  to  produce  the  9"*°^*^^  "^ 
equally-elevated  temperature,  it  is  necessary  to  take  of  one  of  their  economy 
the  combustibles,  for  example,  wood,  a  suflicient  quantity,  sup-  "  detcfauow 
poM  one  cubic  foot.     This  is  to  be  set  on  fire  in  the  stove^ 
after  it  hath  been  filled  with  water,  and  the  temperature  noted. 
The  thermometer  determines  the  period  at  which  the  water 
boils ;  and,  at  this  period,  the  fire  must  be  extinguished,  and  all 
the  fiiei  taken  out  which  remains  on  the  grate.    And  when  the 
whole  has  been  brought  to  its  first  temperature,  the  process 
must  be  repeated  with  the  other  combustibles ;  for  example^ 
turf  or  pit-coal. 

If,  after  the  operation,  the  quantities  of  combustibles  made 
use  of  be  estimated  at  a  medium  price,  it  will  be  easy  to  show 
the  cost  of  one  compared  with  that  of  the  other,  and,  conse- 
quently, what  fuel  is  the  least  expensive. 

We  may  also  observe,  that  the  external  pipe  «?i,  may  be 
made  of  wood;  but  if  it  be  plate-iron  or  copper,  it  will  be 
proper  to  cover  it  with  a  number  of  sheets  of  paper,  forming  a 
thickness  sufficient  to  prevent  the  ready  escape  of  heat. 

The  pipes,  k  k  and  m  m,  may  be  lengthened  at  pleasure, 

because 
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iMcaiue  a  ooDsider»Ue  portkm  of  heat  aaciipas  tfaroog^  tlie 

aperture  C«  , 

The  economi-     Tius  appaiatiu  mkj  be  used  for  diffSsrent  purposes ;  sock  »» 

cal  use  of  the  y^  of  boilioff  .water  at  a  small  expence*    It  is  of  great  atiGty 

naug.  in  domestic  concerns.    In  order  thai  its  ew9ct  may  be  oooh 

pfete,  the  heated  air  ou^  to  be  deprived  as  much  at  poMifale 

of  its  caloric.     The  author,  or  perhaps  the  editors  oi  the 

JoumiU  do9  Mines,  proceed  to  observe  that  the  cooled  aic 

being  heavier  thap  that  of  the  atmosphere,  causes  the  current 

in  this  kind  of  stove,  and  therefore  tiiey  recommend  that  the 

KmwfiT  ti^      descending  tube  should  be  made  as  long  as  kxral  convcnieboe 

tnvenfeots.        ^^^  allow.    It  would  not  be  neediul  to  take  notice  of  this  over* 

sight*  if  it  were  not  accompanied  with  the  practical  deductiaii. 

The  current  is,  in  fmct»  produced  by  the  rarefaction  of  that  pait 

of  the  air  which  ascends,  and  not  by  any  increased  density  in 

the  descending  part,  which,  by  the  condition  of  the  experi- 

.  aient,  is,  for  the  most  part,  in  contact  with  hoi  water,  and 

never  colder  than  the  surrounding  atmosphere. 

j  '  I  -     II  I  I 

III. 

t^Ur  from  Mr,  Hume,  qf  Long  Acre,  respecting  ikt  CWiv* 
rettid  Hydrogen  Gas  procured  from  CosHs,  by  Dr.  CLATTOir» 

early  in  the  last  Cetitury. 


A: 


to  Mr.  NICHOLSON. 
SIR, 


.8  an  addition  to  the  information  already  befiire 

respecting  the  Hydrogen,  or  Carburetted  Hydrogen  Gas  pro- 

oured  from  Coals,  it  may  not  be  improper  to  refer  at  once  to 

an  authority,  beyond  all  others  the  most  authentic  and  easy  of 

access,  I  mean  the  Philosophical  Transactions.     In  the  4lst 

Diicovery^of   ^*^'"">®  ^f  ^*'  work,  p.  5»>  there  is  a  short  paper  on  this  sub- 

the  inflamma-  ject,  describing  how  the  discovery  originated,  and  soeie.of  the 

We^at  from  ^ff^i^  produced  by  this  gas,  or  spirit  of  Coals.    The  paper 

appears  to  have  been  read  before  the  Royal  Society,  in  Ja» 

noary,  1739,  as,  "  a  letter  to  the  Hon.  Robert  Boyle,  imoL 

the  late  Rev.  John  Clayton,  D.  D." 

.  Tliis 
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Tliii  ktter  is  evidently  a  postbumoas  publication^  and  there- 
fine  may  have  been  copied  from  that  quoted  by  your  corref 
poodent  Mr.  Webster.  However,  lest  there  be  any  doubt,  one 
being  by  John,  the  other  by  James  Clayton,  it  is  but  fair  tn 
make  both  authorities  known,  in  order  that  the  merit  of  this 
dticovery  may  no  longer  be  disputed,  nor  claimed  by  any  per* 
ton  living. 

I  am^  Sir, 

With  much  respect. 

Your  obedient  Servant, 
Lang  Acr€,  Feb.  10,  1807.  Jos.  Hvmb. 


mmm 


IV. 

[  Cmrumi  Observations  on  the  Wind,  6y  Roger  AsB  am.    In  m 

Letter  from  a  Correspondent 


I 


To  Mr.  NICHOLSON. 
SIR, 


N  the  English  works  of  Roger  Ascham,  which  were  re-  latrododaiy 
printed  at  London,  in  quarto,  anno  1761,  under  (he  care  <>^^"?j^22!l 
Jones  Bennett,  I  find  a«Dumber  of  curiou<:  particulars;  one  offromlloterA*- 
^ich  I  am  tempted  to  send,  for  the  information  of  your  chaos. 
readers.    In  hi»ToxophiIus,  or  School  of  Shooting,  which 
relates  to  Archery,  the  subject  is  handled  in  a  manner  truly 
scientific  and  orderly,  and  such  as  is  eminently  calculated  to 
•how  by  what  care  and  attention  our  ancestors  obtained  their 
pre-enioence  in  that  celebrated  art.    The  passage  I  now  send 
yon  constitutes  part  of  a  dissertation  on  the  effects  which  the 
direction  and  force  of  the  wind,  and  the  slate  of  the  air,  may  have 
in  preventing  the  archer  from  striking  hts  maik.     In  our  time, 
these  observations  will  be  taken  as  bearing  a  more  general 
rektion  to  the  mass  of  atmospheric  phenomena.    But  I  will 
not  detain  you  with  longer  preface.    1  copy  from  p.  168,  bqt 
do  not  follow  the  ancient  orthography. 

I  am.  Sir, 

Yoor  obedient  Servant, 

R.  B. 
•'  Tha 
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Conne  of  the      **  The  Wind  is  sometimes  plain  up  and  down*,  whick  ti 
#ind.  commonly  most  certain,  and  requires  least  knowledget  wlieniB 

8  mean  shooter,  with  mean  gear,  if  he  can  shoot  home, 
make  best  shift.  A  side  wind  tries  an  archer  and  good 
Tery  much.  Sometimes  it  blows  aloft,  sometimes  hard  by  the 
ground,  sometimes  it  blowolh  by  blasts,  and  sometimes  it  con- 
tinues all  in  one  ;  sometimes  ftill  side  wind,  sometimei  quarter 
with  htm  and  more,  and  likewise  against  him,  as  a  man 
with  casting  up  light  grass,  or  else,  if  he  take  good  heed,  he 
shall  sensibly  learn  by  experience.  To  see  the  wind  with  a 
man's  eye,  it  is  impossible,  the  nature  of  it  is  so  fine  and 
subtle;  yet  this  experience  had  I  once  myself  and  that  was  in 
the  great  snow  that  fell  four  years  ago  (1540).  I  rode  in  tiie 
—observed  on  highway  betwixt  Topcliffe  upon  Swale  and  Borowbridge,  Ae 
the  iur£:icc  of  ^^^y  being  somewhat  trodden  before  by  wayfiu^ng  men :  the 
fields  on  both  sides  were  plain,  and  lay  almost  yard  deep  with 
snow :  the  night  before  had  been  a  little  frosty,  so  that  the 
snow  was  hard  and  crusted  above.  That  morning  the  son 
shone  bright  and  clear,  the  wind  was  whistling  aloft,  and  shaq>, 
according  to  the  time  of  the  year :  the  snow  in  the  highway 
lay  loose,  and  trodden  with  horses'  feet,  so  as  the  mnd  blew, 
it  took  the'loose  snow  with  it,  and  made  it  so  slide  upon  the 
snow  in  the  fields,  which  was  hard  and  crusted  by  reason  of  the 
frost  over  night,  that  thereby  I  might  see  very  well  the  "whole 
nature  of  the  wind  as  it  blew  that  day,  and  I  had  a  great  de- 
.  light  and  pleasure  to  mark  it,  which  makes  tqe  now  far  better 
—  varying  jn  to  remember  it.  Sometimes  the  wind  would  be  not  past  two 
the  extent  and  yards  broad,  and  so  it  would  carry  the  snow  as  far  as  I  could 
several  streams  s^*  ^Another  time,  the  snow  would  blow  over  half  the  field 
at  once';  sometimes  the  snow  would  tumble  softly,  by  and  by 
it  would  fly  wonderfully  fast.  And  I  also  perceived  that  the 
wind  goes  by  streams,  and  not  together ;  for  I  could  see  one 
stream  within  a  score  of  me,  then  the  space  of  two  score 
no  snow  would  stir.  But  after  ^o  much  quantity  of  ground, 
another  stream  of  snow  at  the  same  time  should  be  carried 
likewise,  but  not  equally ;  for  the  one  would  staifd  still  when 
the  other  flew  apace,  and  so  continue,  sometimes  swifter,  some- 
times slower,  sometimes  broader,  sometimes  narrower,  as  fiir  as 
I  could  see.     Now  it  flew  straight,  but  sometimes  crooked  this 

way, 

*  From  the  context  it  appears  that,  by  plain  up  mid  dovait  the  Auihoc 
laesas  directly  to  or  from  the  mark. 
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-vny,  ind  sometimes  it  ran  round  about  in  a  compass.    And  ..  and  also  ia 

•ometimes  the  snow  would  be  lifted  clean  from  the  ground  up  direciioo«  Ac 

to  the  air,  and  by  and  by  it  would  be  all  clapt  to  the  ground^ 

although  there  had  been  no  wind  at  all;  straightway  it  would 

rite  and  fly  again.     And  that,  which  was  the  most  marvellous 

ofalUat  one  time  two  drifts  of  snow  flew,  the  one  out  of  the    - 

west  into  the  east,  the  other  out  of  the  north  into  the  east. 

And  I  saw  two  winds  by  reason  of  the  snow,  the  one  cross 

over  the  other  as  it  had  been  two  highways ;  and  again,  I  .j^^   cunents 

heard  the  wind  blow  in  the  air,  when  nothing  was  stirred  at  of  air  it  tlia 

the  ground.     And  when  all  was  still  where  I  rode,  not  very  •*•*  '*■*• 

fikT  from  me,  the  snow  should  be  lifted  wonderfully.    This 

experience  made  me  more  marvel  at  the  nature  of  the  wind# 

that  it  made  me  cunning  in  the  knowledge  of  the  wind  ;  but 

yet  thereby  I  learned  perfectly  that  it  is  no  marvel  at  al|» 

though  men  in  wind  lose  their  length  in  shooting,  seeing  so 

many  ways  the  wind  is  so  variable  in  blowing. 

"  But  seeing  that  the  master  of  a  ship,  be  he  never  so 
cunning,  by  the  uncertainty  of  the  wind,  loses  many  times 
both  life  and  goods,  surely  it  is  no  wonder,  though  a  'right 
good  archer,  by  the  selfsame  wind,  so  variable  in  its  own  na- 
ture so  insensible  to  our  nature,  loses  many  a  shot  and  game. 


V. 

OhservMtioM  ott  the  Marine  Baromeier,  made  during  the  Exami'  ^ 
nation  qfthe  Coasts  of  Neu>  HoUand^  and  Nev  South  ffalee,  in 
iheyears  ISOl,  1802,  am/  1803.  By  Mathew  Flindkrs, 
Etq,  Commander  of  his  Majesti/'s  Ship  Investigator,  in  a  Letter 
to  the  Right  Honourable  ^ir  Joseph  Banks,  Bart,  JT.  B,  P. 
H.  S't  iCc,  SfC,     From  Philosiphical  Transactions  for  1 806. 

[Conchided  from  Page  118.] 

JL  HE  greatest  range  of  the  mercury  observed  upon  the  last  Obtaratioot 
coast,  Wks  fix)m  29,  60  to  30,  36  at  Port  Jackson ;  and  within  J^l^SSSI?^ 
the  tropic  from  29,  88  to  30,  30 ;  whilst  upon  the  south  coast,  correipondeat 
the  range  was  firom  29,  42  to  30,  51,  in  the  western  part,  ^indwd  w 
where  the  latitude  very  little  exceeds  that  of  Port  Jackson.     It  cher,  to  be  ex- 
is  to  be  observed,  however,  that  these  extremes  are  taken  for  P«cted  after 

t-  _x  •  *        I      rA-  duuige  in  the 

^rrjr  wort  mtervaU  of  tune.  manne  bvo- 

My  meter. 


174  MAKIWB    BA! 

Obferrationf  My  obsenrntions  upon  the  north  coast  of  Austnlift  we  InI 
Hid  inferences  Utile  salis&cforx^  both  because  the  changes  in  the 
conetpondent  ^^^^^^  ^^  smzU  in  so  low  a  1atitud«»and  that  very  little 
dMuiget  of  than  the  «hores  of  the  gulph  of  Carpentaria  coaU  be 
tto  to  bTezI  ^'"^  ^^  account  ef  the  decayed  state  of  the  Investigalorj 
I>ectcd  jifier.  which  obliged  me  to  return  with  all  practicable  expedatiosi  to 
Stt?M  b«o!!*  ^^^  Jackson.  An  abridged  statement,  however,  of  the 
meter*  ral  height  of  the  mercury  under  the  five  followin/^  cin 

stances,  will  afford  some  light  upon  the  subject,  and  peilia|M 
not  be  uninteresting.  I  st  On  the  east  sid^  of  the  guiph^  end 
at  the  head,  with  the  south-east  monsoon,  or  trade  wind.  9ds 
At  the  head  of  the  gulph  with  the  north-west  roonaoon*  Si, 
On  the  west  side  during  the  north-west  monsoon.  4th.  Al 
Cape  Amhem  under  the  same  circumstance;  and  5th.  In  tha 
passage  from  Cape  Amhem,  at  a  distance  from  the  cenitt  to 
Timor,  with  variable  winds. 

In  a  memoir  written  by  Alexander  Dalrymple,  'Et^ 
F*  R.  S.  respecting  the  Investigator's  yoyage,  there  ia  thii  ge^ 
neral  remark  j — *'  Within  the  tropics,  the  monsoon  blowing  ea 
**  the  coast  produces  rainy  weather,  and  when  blowing  fieoi 
"  over  the  land,  it  produces  land  and  sea  breezes."  'JThii  I 
Ibohd  verified  on  thtt  east  side  of  the  gulph  of  Carpentaria,  be* 
t^een  November  3  and  16,  which  lime  was  employed  in  its* 
examination  ;  for  though  we  had  found  the  south-east  tiade  to 
•  blow  constantly  on  the  east  side  of  Cape  York  just  before^  and 
^  doubtless  it  did  so  then,  yet  in  the  gulph  we  had  a  toleiaUy 
regular  sea  breeze,  which  set  in  from  the  westward  at  elevca 
or  twelve  o'clock,  and  continued  till  seven,  eight,  or  nine  in  the 
evening.  Towards  the  head  of  the  gulph,  the  trade* wiadt 
which  blew  at  night  and  in  the  morning,  came  more  from  the 
NE>  and  the  sea  breezes  more  from  north  and  NW,  bat 
without  producing  any  regular  alteration  in  the  height  of  the 
mercury,  whose  average  standard  was  29,95  :  it  never  fell  b^ 
low  2i),90  or  rose  above  30,04.  At  the  head,  the  height  ef 
the  mercury  remained  nearly  the  same,  until  the  north-wett 
monsoon  began  to  blow  steadily,  about  the  10th  of  December, 
two  or  three  days  excepted,  when  the  day  winds  were  fixua 
the  south-eastward,  and  the  mercury  then  stood  between 
29,80  and  29,85.  At  these  times,  however,  there  was  usual!/ 
lome  thunder  and  lightning  about,  signs  of  the  approaching 

rainf 
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fmany  momooa,  which  may  perhaps  accoant  fer  ike  detcent  of  obwrratioM 
lii«  merciiiy  independently  of  the  direction  of  the  wind.  *aacl  ioferencet 

fid.     On  the  oonfurmation  of  the  north-west  monsoon,  there  ^^i^!^^^}^ 
WAS  a  change  in  the  barometer  at  the  head  of  the  gulph,  the  changes  of 
ecNnnon  standaid  of  the  mercury  being  at  29«88 ;  but  daring  T^'^"'^ 
the  times  of  heavy  rain,  with  thunder,  lightning,  and  squalls  of  pected  after 
wind»  when  amongst  th^  islands  of  Cape  Vanderlin,  |he  mean  f^'fl^c  ia 
height  was  29,79.    The  north-west  monsoon,  after  coming 
•wr  Amhem's  Land,  blows  along  the  shore  for  a  considerable 
ffui  of  the  space  between  the  Cape  Maria  and  Cape  Van  Die* 
BMn,  of  Taiman ;  and  during  the  esiamination  of  the  parts  to 
cifcomstanced,  we. sometimes  had  tolerably  fine  weather,  and 
the  aeffenry  above  29,90;  but  the  wind  was  then  usually  more 
fiom  the  north  than  when  the  mercury  stood  lower.     As  we 
approached  Cape  Maria,  and  the  bight  between  it  and  the 
aoath  tide  of  Groote  Eyland,  the  mercury  stood  gradually 
lower;  and  in  the  bight,  where  the  north-west  monsoon  came 
fivectly  from  off  the  shore,  although   we  had  sea  and  land 
hraeaet  with  fine  weather,  according    to  Mr.   Dalrymple't 
general  position,  yet  the  mercury  was  uncommonly  low,  its 
finfe  being  firom  29,63  to  29,81 :  the  average  2J,74,  below 
irittt  it  had  stood  in  the  very  bad  weather  near  Cape  Vander- 
Ifai.    Theie  winds  and  weather,  and  the  low  9tate  of  the  mer« 
Ciirft  continaed  until  we  got  without  side  of  Groote  Eyland, 

Sd.  On  the  east  side  of  Groote  Eyland,  and  the  west  side 
of  the  galph,  northward  from  that  island,  we  sometimes  had 
•ea  and  land  breezes  with  fine  weather ;  we  had  also  two  mo- 
deiale  gales  of  wind  from  the  eastward,  of  from  two  to  four 
dajt  conttnuance  each,  with  one  of  which  there  were  heavy 
aqvallt  ofwind  and  rain ;  sometimes  also,  the  winds  were  tole- 
iMj  steady  between  north  and  west,  with  fine  weather.  Dn- 
rhig  all  these  variations,  the  mercury  never  differed  much  from 
its  average  standard'  29,90 ;  and  it  seemed  as  if  the  increase  of 
density  m  the  air,  fruai  the  wind  blowing  upon  the  coa^t,  was 
aqfaal  to  Ks  diminution  of  quantity  firom  the  fidi  of  rain  and 
•tfODgth  of  the  wind ;  and,  on  the  other  side,  that  the  wind 
Aoa  over  thai  corner  of  Amhem's  Land  permitted  the  mar- 
eory  to  descend,  as  much  as  the  fine  weather  would  otherwise 
|w¥n  occasioned  it  to  rise. 

■ 

Upon  the  north  tide  of  Groote  Eyhnd,  the  mercury  9ieod 

higher 


I 


meter. 
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higher  than  usual  for  five  days,  and  during  this  time  the  wind 
l^^f^^^  blew  with  more  regularity  from  NW,  the  011I7  exceptioii  bei^g 
iDMceitainUse  for  a  few  hoars  in  the  afternoons,  when  it  oommotily  sprang  up 
T^'agrtipf  ^^  ^^  ^^  >"  ^^^  manner  of  a  sea  breeze:  the  weather  ro> 
wind  aadwe*'  mained  fine  during  these  Ave  days,  and  the  height  of  the  ni» 

iZi^  5ft^*'  C"'r  averaged  29^4. 

ckaiife  in  the  4th.  In  the  neigh bckirhodd  of  Cape  Amhem,  the  mercnij 
^'^*  usually  stood  about  29»90,  whether  the  wind  was  fiom  NW« 
N£«  or  east,  if  the  weather  was  fine;  but  if  by  chaiioetlie 
wind  shifted  to  the  south  side  of  west,  off  the  land,  it  detoendei 
to  29,30  though  the  weather  remained  the  same :  and  this  wai 
its  sUuidard  during  those  times  when  strong  gusts  camefm 
'  the  N  W  accompanied  with  heavy  rain,  thunder,  and  Vgk^ 
ning . 

In  this  example,  the  wind  from  SW  occasioned  the  bmrbij 
to  stand  lower  than  that  firom  NW  in  the  same  weather; 
which  is  contrary  to  what  was  observed  upon  the  south  aai 
east  coasts ;  particularly  on  the  former,  where  the  south*w«t 
wind  elevated  the  mefcury  up  to,  and  sometimes  aboie 
30,25. 

5  th.  On  March  6,  1803,  we  made  sail  off  from  the  nortt 
coast,  towards  Timor,  the  north-west  monsoon  having  ceased 
to  blow  at  Cape  Arnhem,  and  the  eastwardly  wiads  appearing 
to  have  set  in ;  but  we  soon  outran  them,  and  had  the  wind  so 
variable  and  light  afterwards,  that  it  took  us  tweDty-three  days 
to  reach  Coepang  Bay,  a  distance  of  no  more  than  12®  of  h»- 
gitude.  The  only  two  remarks  I  made  upon  the  beromeltf 
during  this  passage  were,  that  the  common  height  of  the  mtT" 
cury  was  29,95  at  those  times  that  the  wind  remained  steady 
for  some  hours,  from  whatever  quarter  it  came,  and  aboat 
29,85  when  it  was  most  unsettled ;  and  that  it  stood  higher, 
upon  the  average,  after  we  had  passed  Cape  Van  Qiemcn, 
when  the  south-west  winds,  which  blew  ofienest,  came  fton 
the  sea,  than  it  did  before. 

The  medium  height  of  the  mercury,  deducting  the  time  be- 
tween Cape  Maria  and  Groote  Eyland  in  the  2d  ^■^rampk, 
I  should  take  at  29,92,  which,  when  the  quantity  of  rainy 
squally  weather,  with  thunder  and  lightning,  is  considered,  is 
very  high:  the  whole  range  of  the  mercury  upon  the  north 
coast  was  four-tenths  of  an  inch. 

The 


k 
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The  principal  differences  in  the  effect  of  winds  upon  Ibis  Observation* 

coast,  from  what  they  produced  upon  the  south  and  cast  coasts,  ^"^  inference 

^  ,1    /  .1         f      •    1       •      r  .1  L-   1.    •£  toa$ccrtainih 

mre«  that  a  north-east  wind  raised  the  mercury  a?  nigh,  u  not  correspondem 

higher,  than  one  from  the  SE ;  and  that  a  north-west  wind,  changci  of 
where  il  came  from  off  the  sea  and  was  moderate,  was  equa*!  to  t^gf   („  y^  ^^ 
either  of  them,  and  kept  it  up  higher  than  the  south-west  pccted  after 

In  order  to  have  ascertained  the  full  effects  of  sea  and  land  xneter« 
winds  upon  the  barometer,  it  was  desirable  to  have  learned, 
whether  the  south-east  winds,  which  occasioned  the  mercury 
to  rise  highest  upon  the  south  and  east  coasts,  would  have  lef^ 
it  at  the  medium  standard,  or  made  it  descend  upon  the  north- 
west and  west  coasts  of  Australia;  but,  unfortunately,  the  state 
of  the  ship  did  not  permit  me  to  determine  this ;  for  at  the  dis- 
tMicewekept  from  these  coasts^  in  making  the  best  of  our 
way  to  Port  Jackson,  the  accumulation  of  air  over  the  shore» 
arising  from  a  sea  wind,  or  the  contrary  from  a  land  wind,  can 
icaicely  be  supposed  to  have  much,  if  any  effect.  The  princi- 
pal winds  we  experienced  between  Timor  and  Cape  Leuwen> 
in  the  months  of  April  and  May,  were  from  SE  and  SW.  The 
south-east  wind  prevailed  as  far  as  the  latitude  25^,  and  the 
mercury  stood  at  first  with  it  at  29,95  ;  but  as  we  advanced 
jouthward,  it  rose  gradually  to  30,25,  nearly  in  the  same  way  ' 
OS  it  had  before  descended  on  the  east  side  of  Australia,  when 
we  steered  northward  in  the  month  of  October.  This  wind 
was  succeeded  by  an  unsteady  northwardly  wind,  which 
brought  the  mercury  down  to  29,90 ;  but  on  its  veering  by  the 
west  to  SW  it  rose  fast,  and  fixed  itself  about  30^32 :  we  were 
then  drawing  near  Cape  Leu  wen. 

As  6ira8  this  exanaple  can  be  admitted  in  proof,  it  appears^ 
that  a  wind  firom  the  SW  has  an  equal,  if  not  a  superior  power 
to  one  at  SE  in  raising  the  mercury  upon  the  west  coast; 
which  was  not  the  case  upon  the  south,  and  still  much  less 
upon  the  east  and  north  coasts,  where  the  south-wesj;  wind 
caused  it  to  fall.  Winds  from  the  northward  caused  the  mer- 
cury to  descend,  as  I  belive  they  always  will  in  the  southern 
hemisphere,  if  not  obstructed  by  the  land  ;  but  upon  the  north 
coast,  we  have  seen  the  mercury  stand  higher  with  it  than  al- 
most any  other. 

Upon  a  summary  of  the  effects  of  tlie  same  winds  upon  the 
VoL.XVL— March,  1807.  S  different 
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OlMervationi     different  coasts  of  Australia,  as  deduced  from  the  abore  exam 

and  inferences    ,        ,     ^ ,.      .  .  ,  , 

«o  jucertaio  the  P*^'*  Inefoliowing  c|ucries  seem  to  present  themselves  : 

cocrefpoDdent  Why  do  the  winds  from  north  and  NW,  which  cmuse  the 
windand  wea-  o^crcury  to  descend  and  stand  lower  than  any  other  upon  the 
thcr,  to  be  ex-  south  and  ea<:t  coasts,  and  also  in  the  open  sea,  and  in  the 
chaoLe  inihe  •O"*^^!"^^^  bight  of  the  gulph  of  Carpentaria,  make  it  rise  upon 
marine  barp-  the  outer  part  of  the  north  coast,  with  the  same,  or  even  wone 
weather  ? 

Why  should  the  north-east  wind,  which  occasions  a  fall  in 
the  barometer  upon  the  south  coast,  considerably  below  the 
mean  standard,  be  attended  with  a  rise  above  the  mean  apoa 
the  east  and  north  coasts  ? 

The  south-east  wind,  upon  the  south  and  east  coasts, caused 
the  mercury  to  rise  higher  than  any  other  ;  why  should  it  not 
have  the  same  effect  upon  the  nortli  coast,  and  upon  the  west? 
How  is  it  that  the  south-west  wind  should  make  the  quidL- 
silver  rise  and  stand  high  upon  the  south  and  West  coasts,—  , 
should  cause  it  to  fall  much  below  the  mean  standard  upon  the 
east  coasts — andjupon  the  north,  make  it  descend  lower  than 
any  other,  with  the  same  weather  ? 

The  answer,  I  think,  can  only  be  one ;  and  it  seems  to  be 
sufficiently  obvious. 

The  cause  of  the  sensibility  of  the  mercury  to  winds  blowing 

from  the  sea  and  from  olf  the  land,  may  perhaps  admit  of  more 

than  one  explanation ;  but  the  following  seems  to  me  to  be 

direct,  and  tolerable  satisfactory.    The  lower  air,  when  brought 

in  by  a  wind  from  the  sea,  meets  with  resistance  in  passbig 

over  the  land  ;  and  to  overcome  this  resistance,  it  is  obliged  to 

rise,  and  it  will  make  itself  room  by  forcing  the  superincumbent 

air  upwards.     The  first  body  of  air,  that  thus  comes  in  from 

the  sea,  being  itself  obstructed  in  its  velocity,  will  obstruct  the 

second,  which  will  therefore  rise  over  the  first  in  like  manner 

to  overcome  the  obstruction  ;  and  as  the  course  of  (he  second 

body  of  air  will  be  more  direct  towards  the  top  of  the  highest 

part  of  the  land  it  has  to  surmount,  than  the  first  wa«,  so  the 

first  part  of  the  second  body  will  arrive  at  the  top,  before  the 

latter  part  of  the  first  body  has  reached   it ;   and  this  latter 

part  will  be  able   to  pass  over  the  top,   being   kept  down 

by    the    second   body  and    the  successive    stream    of   air, 

whose  velocity  is  superior  to  it.     In  this  manner,  an  eddy,  or 

body  of  compressed,  and  comparatively  inactive  air  will  be 

formed,  which,  at  firsts  will  occupy  all  the  space  below  a  fine 

drawi^ 
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dmwn  from  the  shore  to  the  top  of  the  hiehest  land  :  but,  almost  ,^ 

uiimcaiately«the  succeeding  bodies  of  airj  at  a  distance  from  the  and  inferences 

ahore,  will   feel  ihe  effect  of  the  obstruction  ;  and  bein^  im-  ^^  atcertaintht 

pelted  by  tho^e  that  fallow   Ihem,  will  begin  to  ri<e,  taking  chanees  of 

Ibeir  course  for  the  top  of  the  highe^^t  land,  before  they  come  winl  and  wca- 

to  the  shore ;  by  which  means,  the  stratum  of  lower  air  will  be  p^^'^H^after**" 

deeper  between  the  top  of  the  land  -jiwd  the  shore,  and  tu  Nome  change  in  th« 

distaDCc  out  from  it,  than  it  is  cither  upon  the  mountains  or  in  ™**>'>^  btro« 

tfieopen  sea.  If  this  is  admitted  to  be  a  necessary  consequence 

of  a  wind  bfowing  upon  the  shore  from  the  sea,  it  follows,  that 

the  mercury  ought  to  stand  something  higher  when  such  a  wind 

-blows,  whether  it  is  from  the  south  or  any  other  quarter,  than 

it  will  with  the  same  wind  where  it  meets  no  such  obstruction; 

and  the  more  direct  it  blows  upon  the  coast,  and  the  higher 

the  land  is«  (all  other  circumstances  being  equal,)  the  higher 

ought  the  mercury  to  rise.     On  the  other  hand,  when  the  wind 

comes  firom  off  the  hills,  this  dead   and  dense  air  will   be  dis- 

placedj  even  from  its  hollows  under  the  highest  land  ;  both  on 

account  of  its  own  expansion,  and  because  its  particles  will  be 

attracted  by   those  of  the  air  immediately  above,  ^  hii  h  are 

taking  their  unobstructed  course  out  to  sea;  and  thus   the  air 

over  the  coast  will  resume  its  natural  state  with  a  land  wind. 

In  order  to  appreciate  duly  the  effect  of  sea  and  land  winds 
Upon  the  barometer,  in  the  preceding  examples,  it  is  neces- 
wuy  to  be  recollected,  that  in  the  southern  hemiphere,  a  wind 
firom  the  south  has  a  natural  tendency  to  raise  the  mercury  in 
the  open  sea,  and  one  from  the  north  to  depress  it ;  probablyt 
from  the  superior  density  of  the  air  brought  in  by  the  former; 
therefore,  if  the*mercury  rises  quicker  and  higher  with  a  south 
wind  upon  the  scuth  coast,  then  it  docs  with  a^north  wind  upon 
the  north,  it  is  not  to  be  at  once  concluded,  that  the  effect  uf 
the  wind  as  coming  from  the  sea,  is  less  upon  the  north  coast; 
§X  it  hasj  in  the  first  place, .  to  counteract  Uie  tendency  of  the 
mercury  to  fa  11  with  a  north  wind ;  and,  in  some  cases,  its  effects 
9S  a  sea  wind  may  be^as  considerable,  relatively  to  the  latitude, 
where  there  shall  be  no  rise  in  the  barometer,  as  upon  the  south 
coast  it  might  where  a  considerable  one  took  place.  The  same 
thing  may  be  said  of  the  winds  irom  the  east  and  from  the  west ; 
for  where  the  vicinity  of  land  is  out  of  the  question,  the  former 
generally  causes  an  ascent  (from  what  principle,  I  leave  others 
to  determine,)  and  the  latter  a  descent  in  the  barometer,  and  I 

S  2  believe 
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Oteervatiofii  believe  this  extends  to  both  hemisphereSf  and  allclimites.  Hie 
and  inferences  wind  from  S£  then^  which  combines  something  more  than  half 
correspondent  ^^  power,  both  of  the  south  and  of  the  east  wind,  will  laitB 
chaB|;os  of  the  mercury  higher  than  any  other  on  the  south  bide  oi  the 
■5^ Jl^^^  equator,  and  the  wind  from  NW  permit  it  to  fall  lower,  inde- 
^•ued  after     pendantly  oftbeir  effects  as  sea  and  land  winds;  and  this  al- 

fcftkange  in  the  Jowaiice  rcitoires  to  be  first  made  upon  them :  the  south-weil 

jnanae  oaro<*  . 

-SMter.  &ud  north-east  quarters  should  be  equal  where  there  is  no  famd 

in  question,  and  of  a  tnedium  strength  between  the  power  of 
the  south-east,  and  the  deficiency  of  the  north-west  wind. 

I  leave  it  wholly  undetermined,  whether  the  eflfectsof  sea  and 
land  winds  upon  the  barometer,  as  above  described,  extend 
'  beyond  the  shores  of  the  country  where  these  observations  wef« 

made,  and  to  about  one  hui\drcd  leagues  of  distance  fhomtheB; 
but  it  seems  not  improbable,  that  they  may  be ibund  totak% 
place  near  the  shores  of  all  countries  simikriy.  circumttaaoed; 
that  is,  upon  those  which  are  vfholly,  or  for  the  most  fHtf 
aurrounding  by  the  sea,  and  situated  within  the  fortieth  dipet 
of  (latitude.    In  colder  climates,  where  snow  lies  upon  tlw 
ground  during  a  part  ofthe  year,  the  wind  from  off  the  land  may 
perhaps  be  so  cold,  and  the  air  so  much  condensed,  as  tQpw* 
duce  a  contrary  effect;  but  this,  and  the  pro'secution  of  the 
subject  to  other  important  consequences,  I  leave  to  the  plulo- 
aopher  ;  my  aim  being  only  to  supply  my  small  conCnbation  of 
raw  materials  to  the  hands  ofthe  manu^Krturer,  happy  if  he  can 
make  them  subservient  to  the  promotion    of  meteoiogical 
•cience. 

I  will  conclude  with  stating  a  few  general  renmrks  upon 
the  barometer,  such  as  may  be  useful  to  seamen. 

It  is  not  so  much  the  absolute,  as  the  relative  height  of  the 
mercury,  and  its  state  of  rising  and  &lling,  that  is  to  be  attended 
to  in  forming  a  judgment  of  the  weather  that  will  succeed; 
for  it  appears  to  stand  at  different  heights,  with  the  same  wind 
and  weather,  in  difierent  latitudes. 

In  the  open  sea,  it  seems  to  be  the  chajiges  in  the  weather, 
and  in  the  strength  of  the  wind,  that  principally  afiect  the 
barometer ;  but  near  the  shore,  a  change  in  the  direction  of 
the  wind  seems  to  affect  it  full  as  much,  or  moi^,  than  either 
of  those  causes  taken  singly. 

It  is  upon  the  south  and  east  coasts  of  any  country  in  the 
totttkem,  or  the  north  and  east  coasts  in  the  northern  hemi- 

sphere 


MAAINS    BA&OMKTER.  }g| 

Mk«re>  whete  the  effect  of  sea  and  land  winds  upon  the  baro-  ^. 

^  *  Observations 


ift  likely  to  be  the  most  conspicuous*  and  inferences 

In  the  open  sea,  the  mercury  seems  to  stand  higher  in  a '^  ^<^^rt^in  f be 
...  r  ijx*  ri-A  correspondent 

steady  breeze  or  several  days  contmuance,   from  whatever  changes  of 

quarter  it  comes,  provided  it  does  not  blowhard^  than  when  wind  andwea- 
the  wind  is  variable  from  one  part  of  the  compass  to  another ;  ^^^^J'^  aft«*" 
and  perhaps  it  is  on  this  accoimt,  as  well  as  from  the  direction  change   in  thf 
of  the  wind,  that  the  jmercury  stands  higher  within  the  tropics,  ^^^^^  ^^^ 
than,  upon  the  average,  it  appears  to   do   in  those  parallels 
where  the  winds  are  variable  and  occasionally  blow  with  vio- 
lence. 

The  barometer  seems  capable  of  affording  so  much  assistance 
to  the  commander  of  a  ship,  in  warning  him  of  the  approach 
and   termination   of  bad   weather,    and    of  changes  in  the 
direction  of  the  wind,  even  in   the   present   slate  of  meteo^ 
rologica]  knowledge,  that  no  officer  in  a  long  voyage  should  be 
without  one.     Some  experience  is  required   to  "understand  its 
language,  and  it  will  be  always  necessary  to  compare  the  state 
cifthe  mercury  with  the  appearance  of  the  weather,  before  its 
prognostications  will  commonly  be  understood ;  for  a  rise  may 
ibretelan  abatement  of  wind, — a  change  in  its  direction,— or 
the  return  of  fine  weather  ;  or,  if  the  wind  is  light  and  variable. 
It  Hiay  fbretel  its  increase  to  a  steady  breeze,  especially  if 
there  is  any  easting  in  it ;  and  a  fall  may  prognosticate  a  strong 
breeze  or  gale,  a  change  of  wind,  the  approach  of  rain,  or  the 
dying  away  of  a  steady  breeze.     Most  seamen  are  tolerably 
good  judges  ^of  the  appearance   of  the   weather ;    and  this 
judgment,  assisted  by  observation  upon  the  quick  or  slower 
rising  or  falling  of  the  mercury,  and  upon  its  relative  heigh tj 
will  in  most  cases  enable  them  to  fix  upon  which  of  these 
c}ianges  are  about  to  take  place,  and  to  what  extent,  where 
fhere  is  only  one ;    but  a  combination  of  chanju^es  will  be 
found  more  difficult,  especially  where  the  eflect  of  one  upon 
-  the  barometer  is  counteracted  by  the  other  :  as  for  instance, 
the  alteration  of  a  moderate  breeze  from  the  westward  with 
dull,  or  rainy  weather,  to  a  fresh  breeze  from  the  eastward 
with  fine  weather,  may  not  cause  any  alteration  in  the  height  of 
the  mercury ;  though  I  think  there  would.usually  be  some  rise 
in  this  case.     Many  combinations  of  changes  might  be  men* 
tioned,  in  which  no  alteration  in  the  barometer  would  be  ex^ 
pected,  as  a  little  consideration,  or  experience  in  the  use  of 
'  S  3  this 
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this  instrament,  will  make  sufficiently  evident;  the  barometer 
alone,  therefore^  is  not  sufficient;  but  in  assisting  the  judgnMBl 
of  the  seamen^  is  capable  of  rendering  very  important  services  to 
navigation. 


VI. 

Analysis   of  the  Substance  knottn  by  the  name  of  TurquoiSm     ^ 

A/.  Bouillon  Lagrange. 


M. 


ANY  Mineralogists  have  placed  the  turqaoit  among 
calcareous  bodies  and  the  genus  called  opake;  and  others,  oo 
aqcount  of  their  blue  or  green  colour^  have  classed  them  amoog 
the  ores  of  copper. 
Chapul^ise-  "  The  turquoises,  (says  M.  Chaptal)  are  merely  bones  co« 
l^uou  iionc  'ottred  by  the  oxides  of  copper.  The  colour  of  the  turquoii 
often  passes  to  green,  which  depends  on  the  state  of  the 


tallic  oxide  ;  the  turquois  of  Lower  Languedoc  emits  a  Mi 
smell  by  the  action  of  fire,  and  is  decomposed  by  acids  ;  the 
turquoi-^  of  Per><ia  emits  no  odour,  and  is  not  attacked  by  acids. 
Sage  suspects  that  the  osseous  part  is  azatized  in  those  left.* 
Placet  where  Maiiy  turquoises  are  found  in  Persia,  but  none  in  Turkeyf 
cy  are  found  ^^  j^^  name  seems  to  imply.  They  are  obtained  from  two 
mines :  the  one,  called  the  Old  Rock*,  at  three  days  journey  to 
the  north-west  of  Meched,  near  Nichaburgh ;  the  other*  at 
five  diys  'ourney,  is  called  the  New  Rock.  The  Turquoises 
of  this  last  place,  are  of  a  bad  blue,  inclining  to  white,  and  are 
therefore  cheap.  But  since  the  dose  of  the  last  century,  the 
King  of  Persia  has  prohibited  the  Old  Rcxk  to  be  expJoni(i» 
except  for  himself;  because  the  workmen  of  the  country  woik- 
ing  only  in  wire  {en  Jil),  and  not  being  acquainted  with  the 
art  of  enamelling  on  gold,  they  made  use  of  it  for  the  mounting 
of  sabres,  poignirds,  and  other  tools,  turquoises  of  this  mine, 
in^tead  of  enamel,  by  cutting  and  setting  (hem  in  difierent 
forms. 

I  shall  add  some  other    details,  extracted  from  different 

works  I 

♦  Annalcs  dc  Chymie,  MX,  180. 
ta  Harpe'ft  kbi6g€  des  Voyages,  VI,  507. 
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wurk<;  in  which  I  am  indebted  to  the  kindness  of  the  cele- 
brated mineralogist  M.  Haiiy. 

Turkis  ((urquois)  Reuss^  page   51 1,  part  2,  vol.  3. 
The  Turquois  has  always  been  considered  as  the  tooth  of  Various  ac- 

«n  unknown  animal,  of  which  the  sky-blue  colour  depends  on  f°""^*.** 

^  .  1       r  .  lurquou,  by 

oxide  of  copper ;  or,  according  to  others,  on  oxide  of  iron  ;  diiTerent  au- 

which  has  caused  it  to  be  ranked  in  the  calcareous  order,  and  ^on. 

sometimes  in  that  of  copper,  as  animal  petrcfaction  (odonta- 

lite.) 

Lommer,  in  the  Abhandlung^tieiner  PrivOt-GesellschaJl  in  Bceh" 
men,  2  vol.  page  112,  118,  thinks  the  turquois  is  a  produce  of 
art.  He  asserts,  that  a  tooth  found  in  the  neighbourhood  of 
Lissa,  in  Polomie,  being  exposed  to  a  strong  heat  in  the  muffle 
ofanassayer's  furilace,  became  converted  into  a  turquois;  and 
Be  reeomaiends  the  heat  to  be  very  gradually  raised,  for  fear 
t]ie  tooth  should  fly  in  pieces. 

Bruckman  gives  a  complete  history  of  all  that  has  been  Suppoution 
written  from  Piuds  to  Lommer,  on  the  turquois.    He  mentions  that  the  tur-. 
mount  Caucasus  as  a  place  of  origin,  at  the  distance  of  ^ur^^^,,^  ,^^ 
days  journey  from  the  Caspian  Sea ;  where,  according  to  Chai-  stance. 
din«  this  stone  is  dug  up.     It  is  likewise  in  Persia,  Egypt, 
Arabia,  and  in  the  province  of  Samaveande. 

Dambsy  brought  it  from  Peru ;  some  of  them  contained  na* 
live  silver. 

The  occidental  turquois  is  found  in  France,  at  Simore,  in 
Lower  Languedoc,  in  Bohemia,  in  Siberia,  and  in  Hungary. 

Demetrius  Agaphi,  who  visited  the  place  where  the  tur*  ^ 
quois  is  found,  near  Chorasen,  in  the  neighbourhood  of  the 
town  of  Pishepure,  relates,  in  ihe  hflh  volume  der  Nordischen 
Beitragc,  1793,  pnge  261,  that  the  turquois  is  found  in  a  stone 
at  its  matrix,  in  masses  and  small  points ;  and  that  it  might  be 
considered  as  a  peculiar  mineral,  which  has  the  same  situations 
lU  opal,  the  chrysophane,  and  the  reslnilorm  quartz. 

Mr.  Bruckman,  in  CrdVs  Chemical  Journal,  1799,  vol.  2, 
page  188  to  199,  thinks,  from  the  nature  of  its.position  at  Cho- 
rasan,  and  afler  the  analysis  at  Lametz,  that  the  turquois  is 
not  a  petrefaction  of  parts  of  animals,  but  a  particular  mineral. 

Lonsitz  obtained  from  it,  by  analysis,  much  clay,  a  little  cop* 
per,  and  iron ;  but  neither  lime,  nor  phosphoric  acid  *. 

S  4  According 

•  I  do  not  know  whether  the  lubitance  analyzed  by  M.  Lowitz, 
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The  oriental         According  to  Meder,  the  oriental  turquois  is  found  in  a  pri- 

turquois  sup-    miliv^  argillaceous  schistus,  of  a  grey  bluish^  or  black  greyish 

m  petrcfaciion.  colour,  which  excludes  all  supposition  of  petrefiiction.  Graphic 

schistus,  and  quartz,  are  found  in  the  same  place.  In  the  argil- 

•  ^  laceous  schistus,  the  turquois  is  found  disseminated ;  and  it  is 

the  same  with  quartz,  and  the  graphic  schistns. 

To  remove  every  idea  that  the  turquois  cannot  be  consi- 
dered as  malachite,  6r  green  copper  (Kupfergrun),  Meder  has 
given  the  following  character  : 

Its  colour  is  apple  green  greyish  ;  when  it  begins  to  softeti, 
it  is  decomposed,  and  assumes  a  mountain-green  colour;  when 
completely  decomposed,  it  is  of  a  yellowish  white,  green,  and 
near  straw  colour. 

It  is  commonly  found  disseminated  in  small  superfictal  parts, 
and  seldom  in  masses ;  its  interior  structure  is  dull,  or  scarcely 
sublucid ;  its  fracture  compact,  and  the  fragments  irregular 
with  sharp  edges,  opake  when  it  is  decomposed,  and  more  or 
less  transparent  at  the  edges.  Its  hardness  varies  according  to 
the  degrees  of  its  decomposition,  it  is  easily  broken,  and  its 
specific  gravity,  according  to  Curwan,  is  between  2,dOO,  and 
2,908. 

The  turquoises  are  not  all  of  equal  hardness:  this  must  be 
attributed  to  the  diflferences  of  the  boney  substances  which  con- 
stitute their  base.  The  degree  of  pctref action  must  also  m- 
fluence  this  property. 

Tho  turquois,  in  the  solid  form,  is  sometimes  mix^  with 
the  brown  earthy  oxides  of  copper. 

M.  Meder    infers,    from    all  these    characters,   that    the 

turquois  ought  to  be  placed  b(  liween  the  opal  and  the  chry* 

sopaze,  with  which  it  appears  to  agree  by  the  varieties  of  green* 

Cttivicr  consi-      Lastly,  the  celebrated  Cuivier,  in  the  Journal  de  Physique, 

dew  the  iur-^_^  p^^^.  2^13,  vol.52,  thinks   that   the  turquoises,  namely,  those 

teeth,  coloured  which  are  found  near  Simore,  in  Languedoc,  and  nearTr^voox, 

by  copper.        ^j.^  ^j^g  ^.^  perferous  teeth  of  an  animal,  resembling  that  which  has 

been  found  near  the  Ohio,  or  the  mammoth  of  the  English  and 

Americans  ;  the  carnivorous  elephant. 

Mr.  Reaumur  alone  hasgiveii  nnne  detail  respecting  the  minet 
of  turquoises,  and  the  nature  of  the  substances  there  found. 

His 

ought  to  be  considered  as  a  turquois,  or  as  a  particular  mineral ;  but  I 
am  morc^  disposed  to  think  ii  was  not  as  in  all  th«  turquois.  I  haTC 
examintd,  and  found  lime  and  phosphoric  acid.    D.  L. 
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His  memoir  is  printed  among  those  of  Ihe  Royal  Academy  of  Reference  to 
Science  .  for  the  year  1715,  wliich  may  be  consulted  for  every  [ujo[|)Jj"es  \^ 
thing  which  bears  relation  to  the  situation  of  the  mines,  and  the 
extraction  of  the  turquoises. 

With  regard  to  the  experiments  made  by  the  author,  in  or* 
der  to  discolour  these  substances,  though  not  very  conclusive^ 
it  appears  to  me,  nevertheless  useful,  to  bring  together  these 
iacts  along  with  the  means  which  I  have  employed  to  ascertain 
the  nature  of  the  stone.  I  shall  first  present  a  few  fragments 
of  this  part  of  Reaumur's  memoir. 

The  colouring  matter,  says  the  author,  which  fills  the  cellules  Reauwiur't  ob- 
of  the  turquois,  and  which  afterwards  tinges  the  whole  stone,  scrvations  on 
is,  no  doubt,  a  particular  substance ;  but  is  it  a  simple  mineral  '**^  colourmf 
matter,  like  cobalt,  or  the  material  from  which  azure  and  sap- 
phor  are  made,  from  which  the  finest  blue  of  porcelain,  and 
pottery  is  served  ;  or,  is  it  a  metallic  matter  ?    I  have  not  been 
able  to  satisfy  myself  in  this  respect. 

I  at  first  suspected  that  our  turquoises  might  probably  derive 
their  colour  from  copper.     This  metal  is  capable  of  affording  a 

blue,  and  a  green But  I  have  found  that  the  turquoises  it  was  taken  up 

maybe  extracted  like  that  of  coral :  of  all  the  solvents,  which  I  by  vinegar. 
have  used,  distilled  vinegar  succeeded  the  best.  If  a  thin 
piece  ofturquois  be  steeped  in  this  vinegar,  its  angles,  after 
an  hour  or  two,  become  white  ;  and  in  two  or  three  days,  the 
whole  of  the  upper  surface  of  the  stone,  and  even  its  internal 
parts,  assume  the  same  colour. 

Vinegar,  while  it  extracts  the  colour,  likewise  dissolves  the 
stone ;  it  is  always  covered  with  £C  kind  of  white  cream,  com- 
posed of  parts  which  have  been  detached.  Juice  of  lemons 
Uiewise  dissolves  this  kind  of  stone,  but  it  only  weakens  the 
colour ;  and  that  which  is  found  utider  the  kind  of  cream,  we 
have  described,  is  blue,  when  the  stone  has  been  put  into  this 
liquid. 

As  to  aquafortis,  and  aquaregia,  they  are  not  proper  to  ex«  .       t    -   g, 
frmct  the  colour  from  our  tufquoises ;  they  very  speedily  dissolve  applied  to 
the  whole  substance  of  the  stone,  but  they  afiford  the  means  of '^^^'^  iionos* 
distinguishing  the  Persian  turquoises  from  those   of  France. 
.  Aquafortis  does  not  act  upon  those  of  Persia ;  whence  it  fol- 
lows,  that  these  two  kinds  of  stone,  though  similar  in  ap- 
pearance, are  nevertheless  of  a  very  different  naturi* ;  it  would 
be  wrong,  however,  to  draw  a  comeqaQDce  to  the  disadvan- 

'  tage 
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iange  of  our  stones^  by  concluding  that  they  have  leu 
city. 

Aqtiarcgia  likewise  acts  differently  upon  these  two  kiods 
of  sloi^.     It  totally  dissolves  ours,  and  it  reduces   those  of 
Persia  into  a  kind  of  paste,  more  whitish   than  tlie  turquoit 
>    was,  but  which  is  not,  nevertheless,  deprived  of  all  its  blue  co- 
lour.   ' 

TVaqooises  •  ^"  general^  this  kind  of  stone  has  a  singular  delect ;  namdy^ 
ihcir  CO-  that,  without  the  assistance  of  any  other  agent  than  that  of  tiiiie» 
le  byuxnc.  ^^^^  colour  changes :  insensibly  their  blue  assumes  a  shade  of 
green,  they  become  greenish,  and  at  last  green ;  whereas  the 
colour  of  other  precious  stones  is  unchangeable.  When  the 
turquoises  have  become  green,  they  are  no  longer  of  any  value; 
the  convention  of  society  has  placed  them  in  no  eatimatMm 
whatever  with  that  colour. 

Chemical  Examination, 

Cbancters  of  Physical  characters.  Specific  gravity,  3.127. — Colour,  light 
the tur^Qois.  green  and  blue ;  surface,  smooth  or  polished;  hardness,  such 
as  slightly  to  scratch  glass ;  diflicult  to  be  pounded ;  powder^ 
greenish  grey ;  fracture,  polished. 
Hab't  d  with  Chemical  characters.  Before  the  blow-pipe,  it  loses  its 
the  Mow-pipc.  colour,  and  becomes  of  a  greyish  white,  but  docs  not  melt. 

Heated  in  a  crucible  of  platina,  it  acquires  the  same  colour, 

but  becomes  friable,  and  Ls  easily  reduced  to  powder.     lu  this 

experiment  It  loses  6  per  cent,  of  its  weight. 

Sohible  in  mi-       '^^'®  nitric  and  muriatic  acids  totally  dissolve  the  turquois. 

aeial acids.       The  Solution,   in  the  latter  acid,  is  yellow;,  and  that  in  the 

nitric,  is  colourless. 
Kkric  solution.  The  nitric  Solution  presented  the  following  phenomenon  :— 
] .  with  lime-water,  a  white  flaky  precipitate — 2.  by  ammonia 
in  excess,  a  precipitate  of  the  same  colour,  but  more  abun- 
dant: the  supernatant  fluid  did  not  acquire  any  bluish  tinge 
^  — 3.  carbonate  of  ammonia   likewise   gave    a   precipitate-— 

4.  with  the  oxalate  of  aihmonia,  th^  precipitate  was  very  light 
and  very  divided — 5.  preci])itate  of  pot-ash  gave  a  deep  blue 
precipitate. 

These  preliminary  experiments  already  aflbrd  an  approxi- 
mation to  a  knowledge  of  the  constituent  parts  of  the  turquois ; 
ihey  are  not  sufficient  to  lead  to  a  regular  classification.  I 
therefore  chose  out  of  a  certain  quantity  of  turquoises^  those 

which 
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«liich  were  the  most  coloured  and  the  most  hard,  and  I  sub- 
mitted them  to  the  following  experiments : 

A.— 100  parts  ofturquoises,reduced  to  powder,  were  mtro- Analysis  tolu- 

duoed  into  a  small  retort :  and  300  parts  of  nitric  acid,  at  ^^j^  csibSSc^ 
S6  d^ees,  were  poured  in.     After  some  time,  a  slight  effer-  acid  escaped^ 
TCtceoce  appeared,  which  lasted  till  the  solution  was  com- 
plete.   The  gas  being  collected  in  the  pneumatic  apparatus 
nith  mercury,  presented  all  the  characters  of  carbonic  acid 

B, — This  nitric  solution  is  white,  and  of  the  consistence  of 
iyrrup.  It  was  then  evaporated  to  dryness,  and  the  remaining 
matter  made  red-hot  in  a  crucible  of  platina. 

C— The  calcination  had  scarcely  changed  its  colour.  The  dissolrcd 

y  o  matter  was  a 

This  substance  was  again  dissolved  in  water,  acidulated  phosphate. 

with  nitric  acid,  with  the  intention  of  separating  the  iron, 
which  might  exist  in  the  state  of  oxide.  But  the  whole  was 
entirely  dissolved,  which  evidently  proves  that  the  iron  was 
neither  in  the  state  of  red  oxide  nor  in  that  of  nitric,  but  in  that 
of  phosphate. 

D. — Ammonia  in  excess  was  poured  on  the  liquor  C,  which  Small  porticm 
gave  a  white  precipitate  of  considerable  bulk.  This  precipi- 
tate, after  washing  and  drying,  was  treated  with  concentrated 
liquid  pot-ash,  which  dissolved  a  certain  quantity.  The  liquor 
of  the  non-dissolved  portion  was  afterwards  separated  from 
the  liquor,  and  muriate  of  ammonia  added,  which  separated  a 
white  substance,  possessing  all  the  properties  of  alumine.  This 
tobstance,  after  the  calcination,  weighed  one  part  and  a 
halL 

£. — ^The  portion  dissolved  by  the  pot-ash  was  also  calcined, 
and  its  weight  proved  to  be  82  parts. 

F. — Being  desirous  of  ascertaining  whether  the  liquor,  from  Lime, 
experiment  D,  did  not  contain  time  in  solution,  <*arbonate  of 
ammonia  was  poured  on  the  fluid,  and  a  precipitate  was  ob- 
tained, which,  being  slightly  dried  and  heated,  was  found  to 
be  carbonate  of  lime.     Its  weight  was  3  parts. 

G.— >The  supernatant  liquor  was  afterwards  evaporated,  but 
it  afforded  no  precipitate ;  whence  it  may  be  concluded,  that 
it  contained  no  magnesia. 

H.— Being  persuaded  beforehand  that  the  precipitate  E^'**' 
conbuned  phosphates,  it  was  treated  wid)  the  sulphuric  acid. 
The  matter  wm  afterwards  washed^  and  the  waters  being  pat 

together* 
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tofrether,  precipitate  of  pot-ash  was  poured  oo>  which  fbraoio^ 
a  precipitate  of  a  fine  deep  blue«  of  which  the  weighty  afiet 
calcLoation^  was  found  to  be  one  part  and  a  halfl  It  w^s  led 
oxide  of  iron.  Care  roust  be  taken  to  heat  the  liqupr^  ist 
'    order  to  separate  the  precipitate  entirely. 

The  supernatant  liquor  held  in  solution  the  acid  phosphatfi 
of  liroe,  which  was  shewn  by  Uie  phospl^oruis  it  afibrded,  whea 
treated  <\'ith  charcoal. 
Atiaceofmag-      ^* — Tfhh  oxide  of  iron  was  heated  again  witl)  a  little  para 
'9  pot-ash.     When  the  whole  was  in  fusion,  the  xnatt^  i^iiSiiiiied 

a  deep  green  colour »  and  when  the  cold  mass  wa,s  ^erwafdi^ 
dissolved  in  water,  it  gave  (he  same  colour  to  the  fluid*   Upon 
lidding  a  small  quantity  of  muriatic  acid,  it  became  of  a  fine 
rose  colour.     This  experiment  was  repeated  on  a  number  of 
turquoises,  and  the  ph^^nomenon  always  took  place ;  which 
evidently  slioys  the  presence  of  a  very  snoaU   quantity  o£ 
magnesia, 
manga-      K. — Being  desirous    of  ascertaining  whether  the  turqnoia 
contained  phosphate  of  magnesia,  as  the  experiments  of  Four* 
croy  and  Vauquelin  upon  bones,  lead  to  suspect,  I  treated 
this  substance  according  to   the  method  indicated  by  thota 
chemists,  in  the  47 th  volume  oi  ihQ  Atmalcs  de  Chymie,     It  was 
found  that  1 00  parts  of  the  turquois  contained  two  parts  of  the 
phosphate  of  magnesia. 
Component  From  the  preceding  experiments,  it  follows  that  100  parti 

^aru.  of  turquois  contain  «« 

Phosphate  of  lime    .     • .80 

Instead  of  82,  found  in  experiment  E. 
Deducting  the  quantity  of   phosphate  of 
magnesia,  before  mentioned     ....       O 

Carbonate  of  lime B 

Phosphate  of  iron •       2 

of  magnesia «       2 

of  manganese,  minute  quantity       0 

Alumine   .     •     .     • I 

Water  and  loss ^ 

100 
WhetheraU  Ae     Though  I  obtained  similar  producU  in  tlie  examination  of 
ofiSicsainc na-  «everal  turquoises,  it  cannot  yet  b^  decided  whether  they  be 
ture  as  those    iadenlical*    Th^  turquoises  used  in  my  ^xp^rimcQt  ftre  pes* 
here  examined  fectly 


fectly  similar  to  those  in  the  Cabinet  of  Museum  of  Natural 
HtsTOfy;  and  M.  Hauy,  whom  I  consulted^  could  not  affirm 
whether  they  were  Iruly  from  Prussia.  M.  Guyton  thinks  that 
there  is  a  difference  between  the  turquoises  of  Persia  and  th« 
Occidental. 

This  philosopher  has  announced^  for  several  years^  in  his 

course  of  mineralogy,  at  the  Polytechnic  School,  that  the  former 

contained  silex.     It  is  possible  that  turquoises  may  contain 

this  earth  accidentally ;  but  I  have  not  found  it  in  any  of  those 

which  I  examined.     This  difference  ought  not,  I   think,  4a 

suspend  the  classification  of  this  substance  by  mineralogists. 

M.  Guyton  himself  has  already  placed  it  among  fossil  bones. 

Tbis  celebrated  chemist  has  likewise  made  some  comparative 

•cacperiments.    He  has  found  that  fossil  bones  assume,  in  the 

•fivsy  e  colour  similar  to  that  of  turquoises ;  that,  when  digested 

-in  water,  containing  pot-ash,  they  turn   blue;  and  that  this  ' 

Uae  varies  in  its  shade,   by  passing  from  greenish  blue  to  deep 

blue;  and,  lastly,  that  bones,  exposed  to    the   air,  become 

•wlute. 

Messrs.  Fourcroy  and  Vauquclin  have  likewise  observed^ 
4bai  bones,  "Strongly  calcined,  oAen  assume  a  bluish  tinge : 
•this  cc^ur  appeared  to  them  to  be  owin^  to  the  presence  of  a 
jmsll  quantity  of  phosphate  of  iron. 

There  cannot,  therefore,  any  longer  exist  a  doubt  respecting  Obserratiee 
4he  matter  which  colours  the  turquoises.    If  it  were  necessary  ^^  ezpeii* 
to  add  ai)y  thing  more  to  the  facts  announced,  I  should  observe  j^  °  coWwiiC 
liiat  having  put  the  same  turquoises  which  I  analysed,  into  the  matter. 
imnds  of  Mr.  Vauquslin,  he  did  not  find  a  particle  of  copper 
in  them ;  and,  lastly,  I  have  ascertained  that,  by  pouring  into 
a  aolulioti  of  muriate  of  lime,  phosphate  of  soda  and  some 
drops  of  muriate  of  iron  at  the  maximumi  the  phosphate  of 
lioieand  of  iron  is  obtained,  of  which  the  colour  is  a  greenish 
blue*     We  may,  likewise,  by  decomposing  the  phosphate  of 
aoda-by  muriate  of  iron  at  the  maximum,  obtain  a  phosphate 
of  iron,  which  is  not  white,  as  some  chemists  have  assorted,  but 
of  a  green  bluish  colour. 

These  reflections,  without  doubt,  are  not  very  important ; 
but  I  present  them  as  tending  to  show  the  possibility  of  imi- 
tatii^  the  colour  of  the  turquois,  and  at  the  same  time  to 
show  that  iron  can,  in  various  circumstances,  afford  colours 
similar  to  those  of  copper. 

VII. 
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Account  of  Mr.  Curwen's  Method  <2^Fbcding  Cowf, 
during  the  Winter  Season,  with  a  View  to  provide  poor  PertomM 
and  Children  with  Milk  at  that  time,, 

SIR> 

Preface.  JljVERY  attempt  to  ameliorate  the  condition  of  the  labouring 

classes  of  the  community,  is  an  object  not  unworthy  of  poUie 
attention ;  and  has,  on  ail  occasions,  been  sealoutly  patnmiMd 
by  the  Society  of  Arts.  Under  this  impression  I  hope  for  the  in* 
dulgence  of  the  Society  in  calling  their  attention  to  an 
meut,  which  I  flatter  myself  will,  in  its  consequence,  prove 
only  highly  beneficial  to  the  lower  orders  of  society,  but 
likewise  to  the  advancement  of  agriculture. 
Great  benefits  There  is  not  any  thing,  I  humbly  conceive,  which  woakl 
'  fro^aplemiftJ  «^^"««  niore  essentially  to  the  comfort  and  health  of  tkt 
supply  of  milk  labouring  community  and  their  families,  than  being  able  (O 
procure,  especially  in  winter,  a  constant  and  plentifiil  sup- 
ply of  good  and  nutritious  milk.  Under  this  convictioo^ 
much  pains  have  been  taken  to  induce  the  landed  proprietors 
to  assign  ground  to  their  cottagers,  to  enable  them  to  keep 
a  milch  cow.  The  plan  is  humane,  an4  highly  meritorious  ; 
btti  unfortunately  its  beneBcial  influence  can  reach  bat  a  lew* 
Could  farmers  in  general  be  induced  from  humanity,  or  bound 
by  their  landlords  to  furnish  milk  to  those,  at  least  whom  they 
employ,  it  would  be  more  generall)'  serviceable.  Even  those 
who  have  the  comfort  of  a  milch  cow,  would  find  this  a  bettor 
and  cheaper  supply,  as  they  can  seldom  furnish  themselves 
with  milk  through  the  winter.  The  farmer  can  keep  hts  milch 
cows  cheaper  and  better ;  for,  besides  having  green  food,  hn 
refuse  corn  and  chaff,  of  little  value,  are  highly  serviceable  in 
feeding  milch  cows. 
General  no-  My  object  is  to  combat  the  prevailing  opinion,  that  dairies 

awT  no*t  profit!  >"  summer  afe  more  profitable  than  in  winter.     I  confidently 
able  in  winter,  hope  to  establish  a  contrary  fact.     The  experiment  I  am  about 
to  submit  to  the  Society,  is  to  prove,  that  by  adopting  a  di^ 
fereut  mctiiod  of  feeding  milch  cows  in  winter,  to  what  is  in 

genend 
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general  practice,  a  very  ample  profit  is  to  be  made,  equal,  i 
not  superior  to  that  made  in  any  other  season. 

I  believe  the  principle  will  hold  good  equally  in  all  situa- 
tions :  my  experience  is  confined  to  the  neighbourhood  of  a 
large  and  populous  town. 

The  price  of  milk  is  one-fifth  higher  in  winter  than  in  sum- 
mer. By  wine  measure  the  price  is  2d,  per  quart  new  mi:k, 
IfL  skimmed. 

My  local  situation  afforded  me  ample  means  of  knowing  Local  liumioA 
how  greatly  the  lower  orders  suffered  from  being  unable  to  ^  ^^  author, 
procure  a  supply  of  milk ;  and  I  am   fully  persuaded  of  the 
<rorrectness  of  the  statement,  that  the  labouring  p<x>r  lose  a 
number  of  their  children  from  the  want  of  a  food  so  pre-emi- 
nently adapted  to  their  support. 

Stimulated  by  the  desire  of  making  my  farming  persuits  con-  Experimemaol 
tribute  to  the  comfort  of  the  public,  and  of  those  by  whose  *  different 
means  my  farm  has  been  made  productive,  I  determined  to  try  fcedini. 
the  experiment  of  feeding  milch  cows  after  a  method  very  difie- 
rent  to  what  was  in  general  practice.     I  hoped  to  be  enabled 
thereby  to  fiimish  a  plentiful  supply  of  good  and  palatable  milk, 
with  a  prospect  of  its  affording  a  fair  return  of  profit,  so  as  to 
irtdoce  others  to  follow  my  axample. 

The  supply  of  milk,  during  the  greatest  part  of  the  year* 
in  all  the  places  in  which  I  have  any  local  knowledge,  is  scanty 
and  precarious^  and  ratlier  a  matter  of  favour  than  of  open 
traffic 

Consonant  with  the  views  I  entertained  of  feeding  milch  proTiiioa.- 
cows,  I  made  a  provision  of  cabbages,  common  and  Swedish 
turnips^  kholrabi,  and  cole  seed.     I  made  use  also  of  chaff, 

'  boiled  and  mixed  with  refuse  grain  and  oil   cake.     I   used 
itnw  instead  of  hay  for  their  fodder  at  night. 

The  greatest  difficulty,  which  I  have  had  to  contend  with, 
has  been  to  prievent  any  decay^  leaves  being  given.  The 
ball  only  of  the  turnip  was  used.  Whep  these  precautions 
were  attended  to,  the  milk  and  butter  have  been  excellent. 

Having  had  no  previous  knowledge  of  the  management  of  a 
dairy*  my  first  experiment  was  not  conducted  with  that  fruga« 
lity  requisite  to  produce  much  profit. 

I  sold  the  first  season,  between  October  1804,  and  the  10th  The  first 
of  May  1805,  upwards  of  20,000  quarts  of  new  milk.  Though  "'"^■^• 
mj  return  was  not  great,  I  felt  a  thorough  conviction  that  it 

proceeded 
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proceeded  from  errors  in  the  conduct  of  the  undertaking;  wsd 
that,  under  more  judicious  management,  it  would  no(  Ui  cf 
making  an  ample  return,  which  the  subsequent  experinieiit 
will  prove.  In  the  mean  time  1  had  the  satisliiction  nf  Irnanii^ 
that  it  had  contributed  essentially  to  the  comfort  of  nuinbcn* 

In  Oct.  1 805,  my  dairy  recommenced  with  a  stock  oT  SO 
milch  cows ;  a  large  proportion  of  these  were  heifiers  ;  and  in 
general  the  stock  was  not  well  selected  forgiving  miJk;  for  tkef 
were  purchased  witli  a  view  of  their  being  again  sold  ac  aooo 
••  the  green  crop  should  be  exhausted.  If  the  plan  be  fbuad 
to  answer  under  such  un&vorable  circumstances^  vrhat  maj  n^H 
more  experienced  farmers  expect  ? 

By  the  end  of  this  present  month,  I  shall  have  sold  opvaidi 
of  40,000  quarts  of  milk 

The  quantity  of  food,  and  its  cost,  are  as  fbl&ow.  Tht 
produce  of  milk  from  each  cow  upon  800  days^  the  peiiod 
of  the  experiment,  is  calculated  at  no  more  than  6  wine  quarts 
in  the  24  hours  :  this  is  to  allow  for  the  risk  and  failure  in  buIl 
of  some  of  the  heifers.  A  good  stock,  I  have  no  doubt*  wooU 
exceed  8  quarts  in  the  two  meals,  which  would  mdd  IQOL 
to  the  profit. 

Dailj/  cost  of/eeding  one  milch  cow  i 

Two  stone  of  green  food  (supposing  SO  tons  of  green 

crop  on  an  acre,  at  \d.  per  stone  would  pay  X-  x.  d. 

51,  per  acre)  at  Ji.  per  stone  of  1  Mb.      -      -  O  O  0( 

Two  stone  of  chaff  boiled,  at   Irf.  per  stone    -  O  O  2 

Two  lbs.  of  oil  cake  at  1  d.  per  lb.  costing  from  8/. 

to  9/.  per  ton  -  -  -  6  0  f 

Eight  lbs.  of  straw  at  2d.  per  stone        -        -  O  O  I 


O     O     5{ 

Tlie  chaff,  beyond  the  expense  of  boiling,  may  be  consi- 
dered as  entirely  profit  to  the  farmer  ;  2d.  per  stone  for  stiawi 
likewise  leaves  a  great  profit.  Turnips  also  pay  the  fiurmer 
very  well  at  \J.  per  stone. 

Expense  of  feeding  one  milch  cow  for  200  days,  the  period 
upon  which  the  experiment  is  made: 


800  days 


iciTHOD  or  riEDiKo  cows,  199 

SOO  dayi  keep  of  one  milch  cow,  at  the  rate  of  5  {d,  £,  «•  d* 

perday  -  -  -  4  11  8 

Attendance  -  -  *  2  0  0 

Supposed  loss  on  re-sale  •  -  2  0  0 


^.8      II      8 


Betum  made  qf  one  milch  Cow  in  200  days  milking  : 

£.  s,  d, 
€  quarts  per  day«  at  2d.  per  quart,  for  200  days  10  0  O 
Calf  -  -  -  -200 

Profit  on  20  carts  of  manure.  Is,  6d,  each        -      1   10      O 


13     10     0 


Clear  gain  upon  each  milch  cow  ^.4>  18     4 


This  gives  a  profit  upon  the  whole  stock  of ,f.  14-7    10?.  observation  oi 
The  profit  of  another  month  may  be  added  before  a  supply  of  the  considcr- 

milk  can  be  had  from  grass,  which  will   make  the  balance  ol  ^^^^  ^ 

profit   167/.  ISs.  ^d.     This  profit,  thuugh  not  as  large  as  it 

ought  to  have  been,  had  the  slock  been  favourable  for  the  ex* 

periment,  far  exceeds  what  could  be  made  of  the  same  quantity 

of  food  by  fattening  cattle.     Were  the  two  quartN  t.»  •>€  added 

whkhona  moderate  computation  might  be  expected,  the  gain 

would  then  be  je.267    I6s.  ^d.     The  trifling  quantity  of  land 

from  which  the  cattle  were  supported,  is  a  most  importanf 

consideration.     One  half  i/f  their  food  is  applicable  to  no  other 

purpose,  and    is   equally  employed  in  cairying  on  the  system 

of  a  corn  farm.     I  have  lound  oil  cake  of  the  utmost  advantage 

to  my  dairy,  promoting  milk,  and  contributing  greatly  to  keep 

the  milch  cows  in  condition.     The  best  method  of  using  it /is 

to  grind  it  to  a  powder,  and  to  mix  it  in  layers  and  boil  it  with 

the  chaif :  half  the  quantity  in  this  way  answers  better  than  as 

much  more  given  in  the  cake,  besides  the  saving  of  2d,  a  day 

on  each  beast.    This  I  was  not  aware  of  on  my  first  trial.    The 

oil  cake  adds  considerably  to  the  quantity  and  richness  of  the 

milk  without  affecting  its  flavour.  The  refuse  corn  was  likewise 

ground  and  boiled:  it  is  charged  also  at   1^.  per  pound.     I 
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METHOD  bp  pesDiNG  cows. 

make  use  of  inferior  barly  to  great  advantage.  A  change  of 
food  is  much  to  the  advantage  of  the  deary.  Potatoes  stesLmed 
would  answer  admirably ;  but  near  towns  they  are  too  expeiH 
sive. 

By  repeated  trials  it  was  found  that  7  quarts  of  strippingt» 
wine  measure^  gave  a  pound  of  butter,  while  8  quarts  of  a 
mixture  of  the  whole  milk  was  required  to  produce  tlie  same 
weight.  Contrast  this  with  milk  produced  from  the  feeding  of 
grains,  20  quarts  of  which  will  scarce  afford  a  pound  of  butter. 
The  Agricultural  Report  of  Lancashire,  treating  on  the  milk 
in  the  neighbourhood  of  Liverpool  and  Mancliester,  states  IS 
quarts  with  a  hand  churn,  and  1  -l-  or  15  with  a  horse  chum.  la 
a  paper  published  by  the  Bath  Society,  12  quarts  are  said  to 
give  a  pound  of  butter :  but  wether  ale  or  wine  measure,  is  no 
specified.  A  friend  ol  mine,  who  feeds  his  milch  cows  prtnct- 
pally  on  hay,  finds  16  wine  quarts  will  not  yield  more  than  17 
ounces  of  butter,  and  this  upon  repeated  trials. 

The  milch  cows,  treated  according  to  my  new  plan,  have 
been  in  excellent  order  both  seasons,  and  are  allowed  to  br 
superior  to  any  in  the  neighbourhood. 

Cole  seed  I  have  found  to  be  the  most  profitable  of  all  green 
crops  for  milk ;  and  it  possesses  the  further  advantage 
of  standing  till  other  green  food  is  ready  to  supply  its  place. 

To  ascertain  the  benefit  and  utility  of  a  supply  of  milk,  both 

to  the  consumer  and  the  public  will  be  best  done  by  comparison. 

To  prove  this,  let  us  contrast  the  price  of  milk  with  other 

articles  of  prime  necessity,  and  consider  how  far  it  affords  a 

greater  produce  from  a  less  consumption  of  food. 

I  cannot  here  omit  observing,  at  a  moment  when  Great 
Britain  can  hope  for  no  further  supply  of  grain  from  the  conti- 
nent, and  must  look  for  and  depend  on  her  own  resources  for 
feeding  her  population,  every  mean  by  which  the  quantity  of 
victuals  can  be  augmented,  is  an  object  ofgrt'at  public  concern. 
Each  milch  cow,  yielding  6  quarts  of  milk  per  day,  fur- 
nishes, in  the  perii>d  of  200  days,  2,400  pounds  of  milk,  or  17 1 
stone  of  Impounds,  equal  to  twice  her  weight,  supposing  her 
in  a  state  fit  for  killing,  with  a  third  less  food,  and  at  one  half 
less  expense.  The  milk  costs  .f.  10;  whilst  the  samo 
-weight  of  butchers  meat  at  6d,  per  pound  would  amount  to 
X,60. 


Taking 
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Taking  the  scale  of  comparison  with  bread,  we  shall  find 
ft  Winchester  bushel  of  wheat  of  the  usual  weight  of  4  stone 
and  4|  Ih.  when  manufactured  into  flour  of  three  sorts  yields  : 

Of  fir  St  flour         -  2  st.     9  lb. 

Of  second  -  0  7  lb. 

Of  third  -  0  7  lb. 


9  lb. 


Lost  by  bran,  &c.     -       0        9|lb, 

The  present  cost  is  IOj.  S^f.  2,400/*.  of  the  three  sorts  of 
flour  willc^st  £,2%  3i.  9d.  To  make  it  into  bread,  allow  It. 
per  bushel,  which  makes  the  cost  of  bread  £.26  10^.  9^.  or 
something  more  than  2\d.  per  lb.  exceeding  twice  the  price 
ixfthe  tame  weight  of  milk.  To  furnish  2,^O0lbs.  of  bread, 
requires  47  bushels,  or  the  average  produce  of  two  acres  of 
wheat. 

Three  acres  of  green  food  supplied  30  milch  cows  with  2 
stone  each  of  green  food  for  200  da^s.  Two  stone  of  hay  each 
lor  the  same  period  would  have  required  1$  acres  of  hay.  Chaff 
can  scarcely  be  considered  as  of  any  value  beyond  the  manure 
it  would  make,  which  shows  the  profit  of  keeping  milch  cows  in 
all  corn  fiirms. 

Certificatet  of  the  quantities  of  milk  sold  and  money  received 
accompany  this. 

If  the  Society  of  Arts,  &c.  think  the  experiment  worthy 
tlieir  notice  and  approbation,  I  shall  be  highly  flattered.  At  all 
#vents,  I  trust  they  will  accept  it  as  a  small  tribute  of  respect  and 
patitttde  for  the  many  favours  conferred  upon  their 

Obedient  and  very  humble  Servant, 


J.  C.  CURWEN. 


JTorkingtonHalh  April  18,   1806. 
To  Df.  C.  Taylor,  Secretary. 
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VIIL 

Some  Account  of  the  Manufacture  of  Forged  Iron  F'esseh,  Mt 
Fromont.     By  M.  Ch.  Hbrsa&t.* 

Fabrication  of  ^^  operations  of  forging  Tessels  of  cast  iron  may  be 
▼ewels  fif  forg-  divided  into  three  distinct  parts:  1st,  the  method  of  forging  the 
ul"''akdoth"'  P^*^^^5  2d,  that  of  forging  the  cake  or  parcel;  3rd.  the  cold 
uses.  hammering      Of  those  we  shall  speak  in  the  order  here  men- 

tionedi  which  is  hkewise  the  order  of  (abrication. 

To  Forge  the  Platen. 

The  iron  for  4his  manufactory  must  be  very  soft  and  mafle* 
able.  It  has  usually  the  form  of  bars,  ten  or  twelve  feet  long{ 
each  bar  having  the  form  of  a  long  truncated  square  pyramid* 
This  form  is  necessary  in  order  to  obtain  p!ates  of  difierenl 
diameter.  The  small  bate  is  a  square  often  lines,  or  twelfth 
of  an  inch,  and  the  greater  eighteen  lines. 

The  assistant  puts  one  of  these  bars  in  the  fire,  and  when  the 
heated  part  is  ignited,  the  master  forgeman  carries  it  to  the 
small  tilting  hammer,  which  is  not  different  from  those,  used  it 
drawing  out  steel  bars.  He  places  the  bar  on  the  anvil*  not 
upon  one  of  its  faces,  but  on  an  edge,  as,  in  this  position,  the 
iron  is  less  subject  to  crack.  According  to  the  size  of  the 
plate  intended  to  be  hammered  out,  the  workman  strikei  m 
greater  or  less  portion  of  the  bar,  presenting  it  in  all  situations 
to  the  hammer,  in  order  that  the  plate  may  obtain  a  circular 
form.  Between  the  plate  and  the  bar  itself^  he  fiishions  a  small 
neck  to  facilitate  its  separation.  In  this  manner,  the  workman 
continues  to  torge  the  plate  on  both  its  faces  as  long  as  the  heat 
allows,  after  which  he  carries  the  bar  to  the  anvil,  and  applies 
a  coldchissel  to  the  neck,  upon  which  his  assistant  strikes  in 
order  to  separate  the  plate  from  the  bar.  This  last  is  then  re- 
turned to  the  fire,  in  order  to  continue  the  operation  in  making 
a  second  plate.  Sometimes,  but  this  is  only  when  the  plates 
are  small,  the  workmen  make  three  at  once. 

When  a  sufficient  number  of  plates  has  been  thus  fabricaied, 
as  they  are  of  different  sizes,  namely,  from  three  or  four  inches 

diameter 
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liameter  to  a  foot,  the  workman  disposes  them  in  parcels,  of  fabrication  of 

rhich  each  contains  four  of  equal  dimensions,  and  then  carries  ^^  -j^^^  ^^  ^ 

me  of  them  to  the  hearth  of  the  furnace,  where  the  assistant  linaryandoihcr 

ikes  them  in  the  large  tongs.  Fig.  1,  PI. VI,  and  puts  them  into  ^'*'* 

Ike  fire,  taking  care  to  change  their  position  oflen ;  and* when 

lie  brass  is  red  hot,  the  master  workman,  who  holds  a  small 

air  of  tongs  in  each  hand,  carries  it  under  the  tilting  hammer, 

fter  having  spread  charcoal  powder  between  the  plates,  to  pre- 

ent  their  welding  together.     The  two  pair  of  small  tongs  have 

be  form  of  Fig.  2,  and  are  u^ed  to  give  a  circular  motion  to  the 

arcel,  and  to  keep  it  on   the  anvil      When  he  has  finished 

unmering  it,  he  changes  the  order  of  the  four  plates,  and  in 

liking  this  change,  he  is  careful  to  take  notice  whether  any 

Fthem  have  cracked  ;    and  where  he  perceives  any  crack,  he 

yplies  the  cold  chizel,  or  a  wedge  to  the  place  on  which  the 

tistant  gives  a  blow. 

After  having  changed  the  situation  of  the  plates  in  such  a 

inner  that  the  two  outside  plates  become  the  interior  ones,  he 

aces  this  parcel  on  the  hearth,  and  takes  another  set,  which 

B  assistant  has  caused  to  be  heated,  and  he  subjects  this  (o  the 

Dse  operation  of  the  hammer.     In  this  manner  the  process  is 

nducted  until  the  required  dimensions  are  obtained,  namely^ 

ser  five  or  six  heatings.     He  then  places  the  plates  on  the 

ound  to  cool;  and  when  cold,  he  cuts  them  circularly  one  at 

time,  with  the  large  hand-shears.  Fig.  3. 

This  being  done,  each  face  of  the  plate  is  severally  covered 

Ith  a  mixture,  formed  of  the  oxide  of  lead  and  oxide  of  tin, 

iWerixed  and  mixed  with  a  little  water;  or,  instead  of  this 

ixture,  day,  diluted  in  water,  may  be  used,  as  I  have  seen 

BCtised.     Either  of  these  will  prevent  the  plates  from  weld- 

g  together,  and  for  that  purpose  it  is  that  they  were  applied. 

Forging  the  Cake. 

The  workman  takes  seven  plates  of  the  same  slze>  coated  as 
afinre  described,  with  the  oxide  of  lead  and  tin,  and  he  places 
lem  upon  each  other.  These  seven  being  placed  on  two 
(hers  of  brger  size,  constitute  what  is  called  a  cake,  which 
pot  into  the  fire  by  means  of  large  tongs,  not  differing  from 
M  former,  except  in  the  mouth,  or  claws,  which  are  rather 
'f^ier  and  curved,  as  is  seen  in  Fig.  4. 

T3  When 
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Fabrication  of  When  the  cake  is  red  hot,  the  assistant,  who  always  kas  te 
I^^^^nn^fo^cul  management  of  the  fire,  takes  it  to  the  edge  of  the  furnace 
linacy  and  other  where  the  master  workman  bends  the  two  large  plate^in  one 
^^'*  part,  and  takes  up  the  cake  with  the  tongs  already  mentioned, 

Fig.  2,  when  he  carries  it  to  anvil  of  the  small  forge  hammer, 
in  order  to  bend  the  edge  of  the  two  great  plates  entirely  roooi 
The  difference  between  the  diameter  of  the  great  and  smal 
plates,  is  about  two  inches:  when  this  is  done,  he  pats  the  cds 
again  into  the  fire ;  and  when  red  hot,  he  carries  to  a  smallec 
caking  hammer  and  that  used  before,  but  fixed  and  moved ifl 
the  same  manner.  The  anvil  is  a  rectangular  parallepipedon, 
which  rises  above  the  ground  not  more  than  one  foot ;  and  it 
has  three  pieces  of  iron  bended  to  a  right  angle»  at  the  height 
of  the  angle,  which  affords  three  branches  converging  towardi 
the  anvil,  and  serving  to  facilitate  the  operation  of  moving  tke 
cake  during  the  work  next  to  be  described.  See  the  plan  aad 
elevation  traced.  Fig.  10. 

The  workman  being  seated  before  his  hammer,  takes  the  ok 
with  two  small  pair  of  tongs,  and  gives  it  a  continual  circahr 
motion:  during  this  commencement  of  the  work,  he  hammefi 
it  only  on  the  edge,  after  which  he  ignites  it,  he  again  carries 
it  to  the  same  hammer,  first  wetting  the  edge  of  the  plates  to 
diminish  the  heat  which  would  only  incommode  him.  By  thb 
second  forging,  he  carrier  his  stroke  nearer  to  the  center,  still 
continuing  the  circular  motion.  By  repeating  the  same  opera- 
tion as  far  as  for  eight  times,  continually  apprc#aching  the  cen* 
ter,  the  edge  rises  every  time,  and  the  assemblage  of  pbUei 
become  more  and  more  hollow.  Accordingly,  as  Uiis  figure  en- 
creases,  he  finds  it  necessary  to  change  his  tongs  for  othen^ 
which  differs  from  the  first  in  the  elevation  of  one  of  the  jain* 
and  the  extremity  of  the  handle.  Fig  5.  Afler  seven  or  eight 
ignitions,  he  carries  the  cake  to  a  kind  of  anvil,  the  form  of  a 
figure  6,  where  he  holds  it  with  small  tongs,  Fig.  7,  in  order 
to  complete  the  sides,  which  is  done  by  the  workmen  hammer- 
ing in  succession,  the  hammer  of  the  assistant  being  heavy  and 
double-handed,  when  this  is  upon  two  at  once;  It  is  speediljf 
done,  and  followed  by  another  nearly  similar  on  the  bottom  of{ 
thf  ve-^el,  by  a  second  hammer,  placednear  the  first,  strikingon 
a  kind  of  ^(juare  anvil.  Young  girls  afterward .,  are  employed 
in  scraping  the  bottom  with  an  iron  rod.  Fig.  9.     One  fi 

aid, 
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and  a  half  in  lengthy  terminating  at  one  of  its  ends  in  a  flattened  Fabricaiioo  < 
small  termination  of  steel.  After  this  is  done,  the  workman  vessel*  of  forg 
takes  three  vessels,  one  after  the  other,  and  presents  them  un-  linaryand  oUi< 
der  a  third  hammer,  placed  near  the  two  first,  and  moved  like  ^^** 
them  by  the  same  arbor,  which  carries  a  small  tripping  wheel, 
moved  by  water.  The  vessel  is  placed  on  the  anvil,  so  that 
the  hammer,  which  is  pointed  at  its  striking  extremity,  enters 
into  its  cavity.  The  workman  holds  the  vessel,  and  shifts  its 
position  with  his  hands  and  knees.  Every  stroke  of  the  ham- 
mer leaves  a  slight  cavity  of  the  size  of  a  pea,  \Nliirh  forms  dif^ 
ferent  designs,  according  to  the  motion  which  the  woikman 
gives  to  the  vessel.  These  outlines  are  not  made  for  the  sake 
of  beauty,  but  to  give  strength  and  firmness  to  the  vessel  by 
hammer  hardening  it.  The  young  girls,  afterwards,  take  the 
vessels  and  scrape  the  interior  side**,  as  was  done  with  the  bot- 
tom; and  lastly,  the  workmen,  on  two  kindr.  of  anvils,  the  one 
plain  and  circular  for  the  bottom,  and  the  other  semi  cylindric 
for  the  sides,  completes  their  figure  with  a  wooden  mallet. 
Small  cracks  sometimes  appear  in  the  vessel,  which  the  work- 
man close,  and  the  matter  is  suffered  to  cool ;  ailer  which, 
the  cake,  which  now  has  the  form  of  a  tuencated  cone,  is  carried 
against  a  piece  of  iron  bended  two  ways.  Fig.  8,  and  drova 
into  the  wooden  block,  which  supports  the  gudgeon  of  the  ar- 
bor of  the  hammers.  This  doubly  recurved  iron  serves  to 
retain  the  cake  which  enters  under  it,  and  by  that  means 
allows  the  small  tongs.  Fig.  7,  to  raise  up  the  edges  of  the  two 
great  plates,  which,  in  part,  covered  the  seven  small  ones.  This 
being  done,  the  vessels,  or  hammered  pieces,  are  taken  out 
from  within  each  other.  The  first  is  aivays  perforated  on  ac- 
count of  the  immediate  purchase  of  the  hammer,  and  that  of 
the  air,  which,  partly  converted  into  scales,  fall  out  by 
the  immediate  action  of  the  hammer.  As  these  vessels,  when 
taken  out,  are  more  or  less  bended,  the  assistant  seU  them  to 
right  by  a  few  strokes  of  the  hammer,  ailer  which  the  master 
workman  cuts  their  edges  with  the  shears. 

Cold  Hammering  and  finishing. 

After  the  vessels  are  cut  round,  they  are  delivered  to  ano- 
ther workman,  who  takes  them  to  his  separate  shop  to  finish. 
His  first  operation  is  to  set  the  conical  surface  fair  by  means  of 

a  small 
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a  small  hammer,  upon  a  proper  tool.  The  workman  holds  ihm 
vessel  with  his  right  hand  with  his  small  tongs  7  ;  and  wilh 
his  left  hand^  without  tongs^  taking  care  to  turn  it  round  conti- 
nually. Sometimes  he  performs  this  operation  with  a  stroke 
of  the  hammer;  and  the  complete  finish  is  made  by  cutting  the 
eGge<  with  scissars,  similar  to  those  before  described. 

The  furnace  made  use  of  is  a  simple  forge  furnace,  and  the 
fuel  ischaraoal  of  fir>   excited  by  wooden  bellows. 


IX. 

Deicription  of  an  Astronomical  Circle,  and  some  Remarks  on 
the  Construction  of  Circular  Instruments.  By  John  Pond, 
Esq,* 

From  the  Philos.  Transactions,  1 806. 

stroDomieal  Jl  HE  observations  which  accompany  this  paper  were  made 
et  in^iar'^  at  Westbury  in  Somersetshire,  in  the  years  ISOO  and  1801, 
eter,  with  an  astronomical  circle  of  two  feet  and  a  half  diameter, 

constructed    by    Mr.  Throughton,    and   considered  by  him 
as  one  oi  the  best  divided  instruments  he   had  ever  made ;  a 
drawing  of  it,  with  a    hort  description,  is  anexed  to  the  ob- 
servation';. ( Plate  VII.) 
applied  to  When  this  insrtument  came  into  my  possession,  1  thought  1 

iterminc  the  (.Quid  not  employ  it  in  a  more  advantageous  manner,  than  in 

clmaaons  of  ,  •  ,       •     i-       • 

me  principal  endeavouring   to  determine  the  declinations  of  some    of  the 

"•  principal    fixed    starsf.     The  various   catalogues   differed  so 

much  from  each  other,  and  such  doubt  existed  as  to  the  ac- 
curacy ot  t  ho  e  which  were  thought  most  perfect,  that  the 
dechnations  of  few  stars  could  be  considered  as  sufficiently  well 
ascertained  for  the  more  accurated  purposes  of  astronomy . 

The 

•  The  title  of  this  Paper,  in  the  Transactions,  is,  "  On  the  Decli- 
nations  if  the  principal  fixed  stars,  with  a  description,"  Sec  but  on 
account  of  the  extent  of  the  tables  of  observations,  I  must  refer  the 
aitronomical  reader  to  the  Transactions  for  them.  The  number  of 
Stan,  ub§erve  \  at  Wesibury,  were  29  j  and  of  those  compared  with  the 
Greenwluh  observations,  37. — ^The  plate  could  not  be  finished  lilt 
the  next  Number. 

f  At  that  time  Dr.  Maskclyne's  late  Catalogue  was  not  published. 
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The  advantages  that  have    resulted    from   the   excellent  Method  of  ob- 
metboil  persued   at   Greenwich,  of  obiter ving  constantly  the  servins,  &c. 
transits  of  a  few  stars,  to  obtain  accurately  their  right  ascen- 
fions,  induced  me  to  follow  the  same  method  for  determining 
their  declinations ;  and  tor  a  considerable   period  I  constantly 
observed  them  on  the  meridian,  whenever  they  passed  at  a 
convenient  hour;  usually  reversing  the  instrument  in  azimuth 
at  the  end  of  every  day's  observation  ;  never  considering  any 
observation  as  complete  tliat  had  not  its  corresponding  one  in 
a  short  interval  of  time.     When  this  circumslance  is  not  at- 
tended to,  I  think,  a  great  part  oi'  the  advantage  arising  from 
the  circular  construction  is  lost. 

The  observations  themsehes  will  show,  if  they   have  been  Accuracy  of 

made  with  the  requisite  care  and  attention  to  merit  the  notice  ^^*  obscrva- 

.  ,  tions. 

of  astronomers ;  for  it  is  one  of  the  many  advantages  of  circular 

instruments,  that,  from  ihc  observations  made  with  them,  we 
may  infer  with  great  precision  not  only  the  mean  probable 
error,  but  likewise  the  greatest  possible  error  to  which  they 
are  liable.  From  a  careful  comparison  ol  the  errors  oi'collima-  Greatest  error 
tion,  as  deduced  from  different  stars,  I  concluded  lliat  the  o^  coUimatioiu 
greatest  possible  error  was  2",5,  and  the  mean  error  about  l"; 
•nd  by  a  comparison  with  other  observations  with  similar  in- 
struments, it  will  be  seen  that  this  supposition  was  well  founded^ 
since  nearly  the  same  quantities  are  deduced  by  another  method 
to  be  con^sidered  hereafter. 

The  polar  distances  are  annexed  to  each  observation:  st  Polar  distancci 
method  which  I  borrowed  from  Mr.  Wollaston,  and  which 
is  rendered  veryeasy  by  employing  his  useful  tables  calculated 
for  that  purpose.  This  practice  of  reducing  every  day's  obser- 
vations camiot  be  too  much  recommended,  as  the  labour  of 
calculating   accumnlated    observations    is  thus  rendered  un-  / 

necessary. 

When  1   had  deduced  the  declinations  of  these  stars  from  Comparison 
my  own   observations,  continued   long  enough  to  divest  them  ^."vat*ion"  °**' 
of  all  error,  except  tliat  arrising  from  delect  in  the  divisions  of 
the  instrument.     I  was  desirous  of  comparmg  them  with  the 
observations  made  by  the  others ;  and  1  have  subjoined  a  com-' 
parison  of  them  witii  all  those  which  I   could  procure,  that 
seemed  entitled  to  confidence.     In  the   first  column  are  the 
observations  made  at  Greenwich,  as  published  in   1802  by — ^namel/,  at 
the  Astronomer  Royal  $  the  second  co1ubw«  contains  a  cato-  A^rfh'^*at^^ 

logue  Palermo,  and 
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logue  deduced  from  some  observations  made  at  Armagb  with 
a  very  large  equatorial  instrument,  constructedbyMr.  Tnxigh- 
ton  ;  in  the  third  column,  are  the  observations  of  Mr.  PiasaL 
of  Palermo  ;  and  in  the  fourth,  those  made  at  Westbury.     All 
the  above  mentioned  observations  are  arranged  in  the  order  of 
their  polar  distances,  and  the  positive  deviations   separated 
from  the  negative  ;  that  the  cause  of  error  in  any  of  the  instiii- 
fpents,  may  be  the  more  easily  detected,  as  likewise  any  misUke 
in  the  assumed  latitudes  of  the  respective  places  of  observation. 
A  general  catalogue  is  then  added ;  which  is  deduced,  by 
taking  the  jmean,  generally  of  the  above  four ;    but    in  some 
places,  a  few  detached  observations  that  I  have  acxidentally 
procured  of  other  circular  instruments,  have  been    induded. 
The  utility  of  this  investigation  is  not  merely  confined  to  the 
determination  of  the  polar  distances  of  the  stars;  as,  besides 
this,  some  valuable  information  on  other  points  may  be  obtained, 
Tn  the  first  place,  upon  examining  the  variations  that  appeir 
in  the<(e  observations  a  question  naturally  occurs,  whether,  by 
changing  the  assumed  latitudes  of  the  respective    pJaoes  of 
obsen-ation,  a  nearer  coincidence  might  not  be  obtained  ?  And 
I  find,  that  to  make  the  positive  deviations  equal   to  the  nega* 
tive,  the   following  corrections  should  be  applied   to  the  co- 
kitituiles ; 

Greenwich    -i-   |" 

Armagh         jL   \'/l 

Palermo         —  l" 

Westbury  —  ^,25. 
This  method  of  correcting  the  latitudes  has,  I  believe,  neve^ 
been  employed ;  but  it  seems  reasonable  to  suppose,  that,  when 
thus  corrected,  they  will  be  nearer  the  truth,  than  those  deter- 
mined by  the  usual  method:  for  the  same  reason,  that  the  de- 
clinations of  the  stars  resulting  from  a  general  comparison,  are 
more  likely  to  be  accurate,  than  if  deduced  from  any  one  single 
set  of  observations;  but  if  the  Greenwich  instrument  shouki 
be  affected  with  any  errors  independant  of  the  divisions,  in 
that  case,  we  should  be  unable  to  infer  any  thing  decisive, 
as  to  the  latitude,  by  the  above  method.  But  from  a  compa- 
rison of  the  observations  of  y  Dracon is,  observed  at  Greenwich 
and  Westbury,  the  latitude  of  Westbury  being  previously  cor- 
rected by  the  above  method,  I  am  inclined  to  believe  the 
latitude    of  Greenwich    requires   a   very    small  correctioii* 

certainly 
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certaunly  not  exceeding  a  second.  The  result  I  obtain  by  a 
very  careful  investigation  by  methods^  entirely  Independent 
of  the  Greenwich  quadrant,  is  51°.28'.39",4-, 

I  consider  this  comparison  as  interesting  likewise  on  ^^^^^ofotJ! 
ther  account ;  it  is  an  object  deserving  of  curiosity  to  examine 
the  present  state  of  our  best  astronomical  instruments,  and  to 
ascertain  what  may  reasonably  be  expected  from  them.  The 
superiority  of  circular  instruments  is,  I  believe,  too  univer- 
sally admitted,  to  render  it  probable  that  quadrants  will  ever 
again  be  substituted  in  thrir  place*  But  the  Greenwich 
quadrand  is  so  intimately  connected  wih  the  history  of  astrono- 
my, the  observations  that  have  been  made  with  it,  and  the 
deductions  from  those  observat  ions,  arc  of  such  infinite  impor- 
tance to  the  science,  that  every  circumstance  relating  to  it 
cannot  fail  of  being  interesting  Now,  when  it  is  considered 
that  this  instrument  has  been  in  constant  use  for  upwards  of 
half  a  century,  and  that  the  center  error,  from  constant  friction, 
would,  during  this  time,  have  a  regular  tendency  to  increase,  it 
will  not  appear  at  all  surprising,  ii  the  former  accuracy  of  this  shows  the 

instrument  should  be    somewhat  impaired.      With  a  view,  ?^"^ '^"^^  * 
-        _  .  .  loitnuneAb 

therefore,  ofascertammg  more  correctly  the  present  stntcot  an 

instrument  on  which  so  much  depends,  1  have  exhibited  in 
one  view  the  potar  distances  as  determined  by  circular  instru- 
ments alone;  the  respective  co-latitudes  being  previously  cor- 
rected by  the  method  above  mentioned,  and  I  have  compared 
the  mean  result  with  the  Greenwich  Catalogue,  that  the  na- 
ture and  amount  of  the  deviations  maybe  seen,  and  if  it  be 
judged  necessary,  corrected.  I  should  add,  that  by  some 
observations  of  the  sun  at  the  winter  solstice  in  1800,  the 
difference  between  the  Greenwich  quadrant  and  the  circle  was 
10  or  IS'',  the  quadrant  still  giving  the  zenith  distance  too 
Kttle. 

General  Dtscription  of  the  Instrument, 

The  anexed  plate  represents  the  circle  in  its  vertical  position.  Defcrintioi: 

It  was  originally  made  to  be  used   likewise  as   an  equatorial  the  author': 

instrument,  a  circumstance  I  need  not  have  mention ned,  but  ^'^"^  *"*• 

m."idc  by 

as  an  apology  for  slightncss  of  its  construction,  which  the  Troughton. 
artist,  who  made  ift,  would  not  have  recommended,    had  the 
instrument  been  intended  for  the  vertical  position  only. 

The 
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circle.  The  declination  circle,  30  inches  in  diameter,  is  composed 

of  two  complete  circles ;  the  conical  radii  of  which  are  inserted 
at  their  bases  in  an  axis  about  twelve  inches  long,  leaving  suf> 
ficient  space  between  the  limbs  for  a  telescope  5\  feet  long, 
and  an  aperture  of  2|  inches,  to  pass  between.  The  tw^o  cir* 
cles  arc  firmly  united  at  their  extreme  borders  by  a  great  num- 
ber of  bars  which  stand  perpendicular  between  them;  the 
whole  of  which  will  be  readily  understood  by  referring  to  the 
figure.  The  square  frames,  which  appear  as  inscribed  in  the 
circle,  were  added  to  give  additional  firmness  to  the  whole. 

The  circle  is  divided  by  fine  lines  into  5'  of  a  degree ;  and 
subdivided  into  single  seconds  by  two  micrometer  microscopes, 
the  principles  and  properties  of  which  are  now  too  well  known 
to  require  any  particular  explanation. 

improve-      At  the  time  these  observations  were  made,  the  microscropet 
that  the  were  firmly  fixed   opposite  to  the  horiasontal  diameter ;  but 

**^abfc  of  ^^^^  ^  considered  that,   by  continuing  the  observations,  tJie 

g  their      error  of  division  would  i^ever  be  diminished,  I  suggested  to  Mr. 

on  varied  Xroughton  the  possibility  of  giving  a  circular  motion  to  the 

not  the    microscopes;  though  I  confess  with  very  little  hope,   that  the 

iterwhich  thing  was  really  practicable  in  an  instrument  previously  cod- 

*  structed  on  other  principles.     Mr.  Troughton  approved  of  tbe 

idea,  and  executed 'it  in  a  very  ingenious  manner.     His  talents^ 

as  an  artist,  are  too  well  known  and  too  highly  appreciated,  to 

stand  in  need  of  any  praise  from  me;  yet  I  should  consider 

myselfas  deficient  injustice,  if  I  did  not  endeavour  to  call  the 

attention  of  the  reader  to  the  skill  and  ingenuity,  which  have 

been  employed  not  only  in  this  very  important  alteration,  but 

in  every  contrivance  that  is  peculiar  to  the  instrument,  which 

is  the  object  of  our  present  consideration. 

These  microscopes  can  now  revolve  about  60®  from  their 
horizontal  position ;  and  it  is  easy  to  comprehend,  that,  by  this 
valuable  improvement,  all  errors  of  division  may  be  completely 
done  away,  without  any  of  the  manifest  inconveniences  of  the 
French  circle  of  repetition;  which,  though  a  very  ingenious 
instrument,  and  admirably  adapted  to  some  particular  opera* 
tions,  will,  I  think,  never  be  adopted  for  general  use  in  our 
observatories, 
umb-line  The  plumb-line,  a  very  material  part  of  this  instrument,'  is 
suspended  from  a  small  hook  at  tlie  top  of  the  tube  at  the  left 

hand 
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hand  of  the  figure.  It  passes  through  an  angle^  in  which  it 
rests  in  the  same  manner  as  the  pivot  of  a  transit  instrument 
does  on  its  support.  At  the  lower  end  of  the  tube  which  pro- 
tects it,  a  smaller  tube  is  fixed  at  right  angles,  which  contains 
microscopic  glasses  so  contrived,  that  the  image  of  a  luminous « 
point,  like  the  disc  of  a  planet,  is  formed  on  the  plumb-line  and 
bisected  by  it.  Great  attention  should  be  given  (o  the  accurate 
bisection  of  ihis  transparent  point  by  the  plumb-line  ai  the  mo^ 
fncni  of  observation.  It  is  absolutely  essential  in  instruments  of 
this  construction,  to  consider  the  observation,  as  cunsi>ting  in 
two  bisections  at  the  same  time:  the  one  of  the  star  by  the  mi- 
crometer, the  other  of  the  plumb-line-point  by  the  plumb-line. 
The  least  negligence  in  either  of  these  bisections  will  render  ihe 
observation  unsuccessful. 

The  two  strong  pillars,  which  support  the  axis  of  the  vertical  Upright  pilhi 
circle,  are  firmly  united  at  their  bases  to  a  cross  bar;  to  which  and  veitical 
also  the  long  vertical  axis  is  affixed,  and  which  may  be  consi-  jown^lnVtoi 
dered  as  forming  one  piece  with  them.     The  stone  pedestal  is  pedestal, 
bellow,  and  contains  a  brass  conical  socket,  firmly  fastened  to 
the  stone,  and  reaching  almost  to  the  ground.    This-  socket  re- 
ceives the  vertical  axis,  and  supports  the  whole  weight  of  the 
moveable  part  of  the  instrument,  which  revolves  on  an  obtuse 
point  of  the  bottom  ;  the  upper  part  of  this  vertical  axis  is  kept 
steady  in  a  right  angle,  having  two  springs  opposite  the  points 
of  contact,  which  press  it  against  its  bearings,  and  it  thus  turns 
in  these  four  points  of  contact  with  a  very  pleasant  and  steady 
motion. 

The  bar,  in  which  the  vertic*al  axis  is  thus  centered,  is  acted  Adjuitmem 
on  by  two  adjusting  screws  in  directions  at  right  angles,  and  ^^^  vertical 
perfectly  independent  of  each  other.     By  these  motions,  the 
axis  may  be  set  as  truly  perpendicular,  as  by  the  usual  method 
of  the  tripod  with  feet  screws,  which  could  not  in  this  case 
have  been  employed. 

The  frame  to  which  this  apparatus  is  attached,  is  fixed  to 
the  corners  of  the  hexagonal  stone,  by  the  conical  tubes;  be- 
tween which  and  the  stone,  the  azimuth  circle  (which  forms 
one  piece  with  the  vertical  axis)  turns  freely.  The  azimuth 
circle  of  two  feet  diameter,  consists  of  eight  conical  tubes,  in- 
serted in  the  vertical  axis,  and  which  are  united  at  their  ends 
by  the  circular  limb ;  this  is  divided  and  read  off  exactly  in  a 
similar  manner  to  the  other  circle. 

A  level 
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-^and  of  the  A  level  remains  constantly  suspended  on  the  horisontal  axI^. 
Aorizontalaxis.  ^hjch  jg  verified  in  the  same  manner  as  in  a  transit  instrument. 
There  are  forcing  screws  for  this  purpose,  which  pass  through 
the  bar  on  which  the  vertical  columns  stand,  and  these  by  pret* 
sing  against  the  long  axis^  produce  a  small  change  in  the  in- 
clination of  the  upper  part  of  the  instrument,  without  altering 
the  position  of  the  azimuth  circle  or  its  axis. 

The  application  of  the  plumb-line,  as  already  described*  is 
peculiar  to  the  instruments  made  by  Mr.  Troughton:  it  regards 
the  vertical  axis  rather  than  any  other  part,  and  is,  in  fiict^ 
exactly  analogous  to  the  usual  verification  of  a  zenith  sector. 
On  the  adjust-  During  the  period  in  which  I  was  engaged  in  making  obser^ 
inent  •£  ciicu-  vation  with  circular  instruments,  I  was  led  fo  consider  the  ad- 
vantages and  inconveniences  of  the  usual  method  of  adjust- 
ing them;  and  it  appeared  to  me,  that  the  essential  part  of  their 
construction,  which  relates  to  their  adjustment,  was  capable  of 
being  improved. 

In  order  to  render  the  nature  of  the  improvement,  which  I 
vrish  to  propose,  more  intelligible,  I  ought  previously  to  re- 
mark, that  there  are,  at  present  in  use,  two  modes  of  adjusting 
these  instruments,  which  are  founded  on  different  principles. 
TWo  methods       In  the  one,  two  points  are  taken  on  the  limb  of  the  circle ; 
Two  Mint^*  on  *"^  when  these  are  brought  into  a  given  position,  by  means  of 
tlie  arcle  are    a  plumb-line  passing  over  them,    the  microscope  or  index  is 

brought  into  a  made  jq  coincide  with  the  zero  point  of  the  divisions:  by  this 
vefucalhncby         ,     .      ,  .....     ^  .  .  .  ^    . 

meant  of  the    method,  the  error  in  colhmation  remams  constant;  and  if  the 

plumb  line,      adjustment  is  by  any  accident  deranged,  it  can  easily  be  recti- 

is  then  brought  ^^>  ^"^  there  will  be  no  absolute  necessity  for  frequently  re- 

10  scro.  versing  the  instrument :  so  that  this  method  seems  well  adapted 

for  large  instruments,  particularly  if  placed  on  stone  piers.  But 

it  is  liable  to  this  defect,  that  the  adjustment  cannot  be 


Objection.  The  mined  at  the  moment  of  observation ;  and  if  any  change  should 
may^VTry  and  ^^  place  in  the  general  position  of  the  frame  work,  the  obser- 
rendcr  the  ^>b.  vation  will  be  erroneous  without  the  means  of  detection.  It 
servation  eiro-  ,^5  probably  to  avoid  this  inconvenience,  that  Mr.  Troughton, 
in  most  of  his  instruments,  particularly  if  they  were  intended 
to  move  freely  in  azimuth,  has  preferred  the  other  method. 
Or.  3.    Th«  In  this  case,  the  plumb-line  is  attached  to  one  of  the  pillars, 

|7lumb-lincbc-  which  support  the  microscopes  in  the  way  above  described;  and 
£1  Support  of  ^^  ^  11^  reference  to  any  fixed  points  or  divisions  on  the  limb 

of 
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of  the  circle,  but  only  insures  a  similarity  of  position  in  the  in-  the  miscro- 
dex,  for  each  position  of  the  instrument ;  and,  provided  that  the  scopes,  insures 
plumb-Iimc  apparatus  was  free  from  all  danger  of  derangement,  andca^h'obier- 
this  would  be  sufficient*     This  verification  may  be  rendered  vation  is  made 
perhaps  more  intelligible,  by  considering  that  a  circular  instru-  ^"  H'ne^nc*" 
ment^  in  whatever  manner  its  vertical  axis  be  placed,  indicates  after  reversing 
by  a  double  observation,  the  angle  which  the  object  makes  with  }^^  insirumu 
the  axis,  round  which  the  whole  instrument  has  revolved  in 
passing  from  one  position  to  the  other.     For  let  Pp  be  the  axis, 
Tx  the  telescope  x  in  one  position;  it  is  evident,  that  in  turn- 
ing the  instrument  half  round,  /y  will  then  be  the  position  /  of 
the  telescope;  Vx  being  equal  to  Py.     The  arc  xy,  which  tlie 
telescope   passes  through  to  regain  its  former  position,  is  the 
quantity  really  given  by  the  instrument;  and  if  the  axis  P/>  be 
vertical,  half  this  quantity  is  the  true  zenith  distance  of  the 

object.     Now  the  intention  of  Mr.  Troughton's  verification  is 
to  insure  a  vertical  position  to  the  axis  Pp. 

For  instruments  which  rest  on  moveable  pillars,  and  turn  Objection,  that 
freely  In  azimuth,  this  method  is  much  to  be  preferred;  but  it  ^he  coires- 
is  not  without  a  considerable  defect:  for,  if  by  any  derange-  vation  cannot 
ment  in  the  plumb-line  apparatus,  the  error  in  collimation  be  ^^  ^^y^^  ^^ 
changed,  it  cannot  be  restored  with  certainty  to  its  former  po-  should  be  de^ 
sition;  so  that  sometimes  a  very  valuable  series  of  observations  ranged, 
may  be  lost^  for  virant  of  a  corresponding  one  to  compare  with 
it.     The  mode  which  I  propose  to  adopt  to  remedy  these  in- 
conveniences, will  enable  us  to  combine  all  the  advantages  of 
the  two  methods  above  described :  it  is  extremely  simple  in  its 
principle,  and  easy  of  execution,  for  it  merely  consists  in  unit- 
ing on  the  same  plumb-line  tlie  two  principles  already  explained. 

Two  very  fine  holes  should  be  made  in  the  farther  limb  of  Union  of  both 
the  circle,  and   two  lenses  firmly  fixed  opposite  to  them,  in  nw^ihods  m  one 
the  other,  which   should  each  fjrm  an  optical  image  of  its 
corresponding  dot   or  hole,  in   the  tube  through   which  the 
plumb-line  passes.*     It  will  be  best,  if  these  dots  are  made 

exactly 

*  As  these  transparent  dots  arc  intended  to  be  bisected  by  the 
plumb-line,  they  must  be  capable  of  the  necessary  adjustments,  both 
for  distinct  vision,  and  for  placing  them  in  an  exact  diameter. 

It  may  be  found  more  convenient  in  practice  to  arrange  the  whole 
apparatus  in  sliding  tubes,  but  in  whatever  way  the  contrivance  be 
executed,  the  points  should  ultimately  be  fixed  as  firmly  as  the  divi- 
sions of  the  insirumcots. 
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exactly  in  s  diameter,  as  Ibey  may  then  be  used  in  two  poa« 
tions.  Beneath  these  should  be  fonsed  the  image  of  a  lomioiMI 
point,  according  to  Mr.  Troughton's  present   method,  by  aa 
apparatus  attached  to  tlie  plumb-line  tube ;  when    the  lw# 
points  on  the  circle  move  away,  by  the  necessary  operation 
in  observing,  the  lower  point  will  remain  stationary,  and  indi- 
cate any  change  opposition  in  the  whole  instrument,  if  such 
should  accidentally  take  place,  and  which  by  the  other  method 
alone  would  have  passed  unnoticed. 
The  second  is      The  contrivance  above  described  was  executed  for  me  at 
^f  wpfid^accf  "7  Teque^i    by  Mr.  Troughton,  and  is  represented  in  ths 
plate ;  but  by  some  accident  a  part  of  the  apparatus  was 
broken  in  putting  it  together,  so  that  I  never  was  able  to  use 
-  it.  As  each  apparatus  for  this  adjustement  is  quite  independent 
of  the  other,  no  possible  inconvenience  can  attend  their  appli* 
cation,  as  either  may  be  employed  alone,  at  the  option  of  the 
observer.    But  as  any  verification  requiring  many    bisections 
is  objectionable,    I   would  in   general  certainly    prefer  Mr. 
Troughs on's  method,  and  only  have  recourse  to    the  otheri 
when  there  was  reason  to  suspect  that  some  alteration  had 
taken  place  to  render  it  necessary. 
Errors  of  divi-      One  more  circumstance  respecting  the  instrument  remains  to 
tion  m  the  m-  be  noticed  :  when  the  divisions  were  first  examined  by  opposite 
readings,  1  ,25  was  the  greatest  possible  error  which  was  to 
be  apprehended,  and  C',?  the  mean  error ;  but  in  its  journey 
it  seemed  to  have  suffered  some  very  small  derangement  in 
its  form  :  this  was  discernible  both  from  examining  the  oppo- 
site readings ;  and  by  deducing  the  error  of  collimation  by 
zenith  stars,  and  comparing  it  witli  that  found  by  an  horizofi- 
tal  object,  there  was  constantly  perceived  a  difference  of  3" 
between  the  error  of  collimation  deduced  from   y  Draconis 
with  great ccr- *^^   ^7  ^^  horizontal  object;    and   this  quantity  was  very 
tainty  from  the  uniformly  distributed  through  the  intermediate  arc.     In  what 
*^**  particular  manner  the  observations  would  be  afl'etted  by  this 

derangement  I  willl  not  venture  to  dcddo,  hut  I  think  it  most 
likely  that  it  has  only  rendered  the  instrument  rather  less  ac- 
curate than  It  was  originally,  as  is  above  stated.  I  have  before 
observed  the  great  advantage  the  circle  possesses  of  showing 
the  amount  of  its  own  error«j.  These  may  be  determined  with 
great  certainty  ^by  examining  the  errors  of  collimation  as 

deduced 
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ced  from  different  stars.  This  method  is  founded  upon  the 
supposition  that  half  the  difference  of  the  two  extreme  quan- 
tities is  the  greatest  error  of  division,  which  has  in  this  case 
influenced  each  result  in  an  opposite  direction.  For  instance, 
let  us  suppose  the  errors  of  division  never  to  exceed  2",  but 
occasionally  to  amount  to  that  quantity,  on  several  parts  of  the 
circle  ;  it  will  then  sometimes  occur  that  each  index  WiII  giv« 
2"  too  much  in  one  position  of  the  instrument,  and  2'  too 
little  in  the  other;  there  will  then  appear  a  difference  of 
4^^  in  the  error  of  collimation  ;  but  the  observations  in  these 
extreme  cases  will  not  on  that  account  be  the  loss  to  be  de- 
pended on ;  on  the  contrary,  the  probability  is  in  favour  of 
their  superior  accuracy. 

Nor,  on  the  other  hand,  will  those  observations  which  give 
the  mean  error  of  collimation  deserve  greater  confldence  than 
the  rest^  since  it  is  evident  that  some  of  them  may  be,  and 
roost  probably  are,  affected  with  the  greatest  possible  error; 
for  we  suppose  the  most  erroneous  observation  to  arise  from 
the  greatest  error  of  division  occurring  on  each  of  the  four  arcs 
in  the  same  sense,  that  is  aW plus  or  all  minus;  nevertheless, 
the  observation  thus  erroneous,  will  give  tlis  mean  error  of 
collimation. 

By  an  attentive  consideration  of  these  circumstances,  correc-  The  great  ac- 
tions might  perhaps  be  obtained  which  would  somewhat  4|p)i*  ^"^^.^7  "^  Or- 
nish the  probability  of  error.     But  it  is  to  the  principle  of  the  („]„  instru- 
revolving  microscopes,  that  in  the  future  con^^truction   of  in-  "^^^  is  to  be 
struments  w j  should  look  for  perfection.     In  the  French  circle  ^^le  revolvinr' 
of  repetition,  too  great  a  sacrifice  is  made  to   the  supposed  microscopes, 
advantage  of  reading  off  a  great  number  of  observations  at  once. 
Our  best  inNtruments  are  too  well  constructed  to  stand  in  need 
of  this  contrivance,  as  the  divi:^ions  on  a   two-foet  circle  are 
read  off  with  precision  to  a  single  second.    The  errors  of  vimpit*  The  method  of 
division  alone  are  those  which  continued  observations  have  no  I^^^*o,!^^t  the 
tendency  to  diminish ;    these,    by  making  the   microscopes  errors  «f  divi- 
revolve,  may  be  completely  done  away.     An  instrument  thus  "^"*' 
constructed  would  be  well  adapted  to  detect  small  motions  in 
the  fixed  stur^;  which  hitherto  have  escaped  notice,  or  such  as 
are  but  imperfectly  known ,  for  we  canno^  reasonably  comlud^ 
that  what  is  termed  the  proper  motion  of  a  star,  is  30  uniform 
and  ct>nstani,    that  being  once  deienniued,    it  will  remain 
ahraysihe  same. 
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On  the  Uiiliiy  of  the  Lichen  of  Iceland  as  Food.  By  Prq/essor 
Proust.  Abridged  from  a  Memoir  in  the  Journal  dc  Physiqua 
for  August,   1800. 

Enquiry  wbe-     JL  HE  Professor  begins  his  memoir  by  remarkhig*  that  the 

ther  the  lichen  gevere  pressure  of  famine,  and  the  diseases  which  follow  m  its 
may  not  afford  '^  '  ..      ,   j   .i_       .*     4. 

a  resource  in   train,  were  such  as,  a  few  years  ago,  directed  the  attention 

times  of  fa-     of  every  thinking  man  to  the  means  of  affording  subsistence  to 
the  poor.    And,  under  this  interesting  head  of  enquiry,  he 
asks,  whether  the  lichens,  of  which  numberless  species  cover 
the  rocks  throughout  Spain,  and  which  constitute  a  large  part 
of  the  food  of  the  Laplander  and  people  of  Iceland,  do  not 
promise  advantages  well  deserving  investigation. 
The  Iceland         Don  Mariano  La  Gasca  has  discovered,  in  the  environs  of 
i*^S*ain"*and   *^®  monastery  of  Harvas,  the  very  lichen  of  which  the  Ice- 
elsewhere  in    landers,  prepare  a  food,  which  travellers  affirm  to  be  at  sub^ 
•outbernEu-     stantial  as  wheaten  bread.    This  monastery  is  situated  at  a 
considerable  elevation  in  the  mountains  which  separate  the 
province  of  Leon  from  A^turias-.    It  is  al$o  found  in  great 
abttitfance  in  many  parts  of  the  latter  province.    It  was  before 
known  to  grow  in  many  places  of  Europe,  but  has  been  prin- 
cipally spoken  of  as  an  article  of  medicine ;  concerning  which 
our  author  speaks  in  a  general  way,  and  without  any  marks  of 
approbation,  in  the  course  of  two  pnges,  through  which  it  is 
needless  to  follow  him. 
It  is  of  litUe         When  Mr.  Proust  received  the  lichen  from  La  Gasca,  he 
value  for  dye-  found  reason  to  examine  it  rather  as  an  article  of  food  than  a 
dyeing  drug ;  being  induced  to  do  so  by  the  reports  of  tr»r 
vellers,  collected  in  the  Apparatus  Medicaminura  of  Murray, 
which  are  the  following : 
Reporuoftra-      Von  Troil  informs  us  that  the  Icelanders  made  excursions 

YcUers  con-     of  a  week  or  a  fortniffht  to  the  districts  which  produce  the 
ccrninc  itsius  *^  ... 

as  food  in  he   Lichen,  which  they  carry  home  and  keep  in  sacks  till  the  time 

aortk.  of  ttse,  when  they  wash  it  and  reduce  it  to  flour.     Olafer 

asserts  that  two  mea<$ures  of  this  powder  are  as  nourishing  as 

one  measure  of  wheat  flour.     After  soaking  it  in  water  for  a 

day  to  take  away  its  bitterness,  they  boil  it  with  whey  till  it 

*  .  is 
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IS  converled  into  jelly.    They  eat  it  either  hot  or  cold,  with  an 
additional  portion  ot  whey  or  milk. 

According  to  Bcnzelius,  the  Laplanders  boil  the  lichen  in 
one  or. two  waters  and  throw  away  the  decoction.  They 
afterwards  wash  it  in  cold  water  and  boil  it  in  milk,  after  having 
crushed  it.  This  soup  is  seasoned  for  use  with  salt.  The 
author  shows  that  a  part  of  the  nutriment  is  thrown  away 
along  with  the  decoction.  * 

Some  Swedish  botanists,  who  travelled  in  Lapland  during 
the  summer  of  1788,  when  the  north  of  Germany  and  the 
west  of  Bothnia,  were  afflicted  with  a  cruel  famine,  subsisted 
npon  it  for  a  fortnight.  They  soaked  it  all  night  in  hot  water« 
and  in  the  morning  they  boiled  it  with  milk. 

Scopoii*  informs  us   that,    in  Carniola,    there  is   no  food  it  is  very  noa- 
knowB' which  fattens  animals  so  speedily  as  this  lichen.     Lean  n»h»ng  lo  ani- 
horses  and  oxen  are  taken  to  the  places  where  it  abounds,  and 
in  less  than  four  weeks  they  become  very  hearty  and  fat. 

According  to  Pallas,  the  people  of  the  northern  part  of 
Asiatic  Nessia  support  themselves  upon  a  lichen  when  their 
other  provisions  fall  short. 

After  these  introductory  particulars  our  author  proceeds  to 
give  the  result  of  his  observations  and  experiments. 

The  lichen  is  cleaned  by  picking  out  the  mos^s  and  frag^  Method  of  pra* 
ttents  of  wood,  and  .washing  away  any  earth  which  may  lie  paring  it  pre- 
among  its  roots,  by  rubbing  it  with  the  hands  under  water.  ^^^ 
A  very  short  time  of  immersion  in  cold  Mrater  restores  the 
colour  and  humidity  of  this  vegetable,  and  more  than  doubles 
its  weight.     In  order  that  the  water  may  extract  its  bitterness 
it  is  necessary  to  crush  or  divide  its  parts  by  cutting  or  pound- 
ing.    In   this  state  water  extracts,    in   the  course  of  three 
hoars,  a  bitter  and  slightly  yellow  juice,  not  absolutely  disa- 
greeable, but  very  supportable  when  the  plant  is  prepared 
by  simple  boiling,  without  maceration.     The  extraction  of  the 
bitter  principle  by  cold  water  diminishes  the  weight  about  Cold  water 
three  parts  in  the  hundred.     Hot  water  takes  out  the  bitter-  ^^"  ^^*y  *^ 
ness  more  speedily,  but  at  the  same  time  extracts  about  an  ' 

equal  quantity  of  the  nutriment.  But  this  trifling  loss  is  com- 
pensated by  the  speed  with  which  the  efl'ect  is  produced.  The 
bitter  principle  is  an  extractive  matter,  which  strikes  a  brown 
With  iron,  and  is  used  for  that  purpose  by  the  Icelanders.    It 

U  2  is 
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IS  not,  howe?er>  to  good  as  to  be  preferable  in  the  European 
dye-house, 
but  not  its  r.Q.      ^^ch  infusionc  as  are  here  mentioned  would  extract  the 
tritivc  princi-    most  useful  parts  from  vegetables  in  general,  particularly  gi:in» 
and  sugars ;  but  the  lichen  sustains  no  considerable  loss,  be- 
cause its  nourishing  and  soluble  parts  are  very  different  from 
sugar*  gum,  or  even  farina. 
It  fequiret  a         One  quarter  of  an  hours  boiling  in  water  is  suflBcient  to  cook 
a^  gains         ^^  lichen,  and  render  it  as  tender  for  use  as  can  be  wished ; 
twice  iu  at  the  same  time  that  it  extracts  the  soluble  principle.     After 

''***  ^  fhe  boiling,  one  pound  of  the  lichen  from  its  dry  state,  ihres 

pounds  of  the  plant,  fit  to  be  served  up  as  a  vegetable  in '  the 
solid  state,  are  obtained.  It  is  remarkable  that  the  boiled 
lichen,  when  pressed  in  a  cloth,  to  expel  tlie  superfluous 
water,  recovers  its  first  volume  as  readily  as  a  sponge.  So  far 
from  resembling  those  vegetable?  which  have  a  ligneous  struc- 
ture, which  requires  considerable  boili^ig,  it  has  the  elasticity 
of  some  champinions,  and  eats  like  the  very  tender  cartilfaiges 
of  animals.  The  lichen  has  not,  however,  any  analogy  to 
animal  substances. 
When  boiled         The  boiled  lichen  when  dry,  and  preserved  in  that  state, 

and  dried  resumes  its  elasticity  in  an  instant,  and  becomes  fit  for  the 

scftloinc  wsucT  .  . 

iniumlytweilt  ^^^^  ^X  pouring  boiling  water  upon  it.     Fresh  water,  or  sea 

itoat,andren-  water,  are  equally  applicable  to  this  object.     Some  persons* 
^^  '  *  who  have  eaten  it  at  the  author's  table,  and  knew  by  expe- 

rience what  an  invaluable  resource  fresh  vegetables  are  in  long 
voyages,  remarked,  that  a  provision  of  boiled  lichen  woaU 
afford  a  fresh  sallad,  no  less  agreeable  than  advantageous  to 
the  health,  under  circumstances  of  this  nature.  The  author 
thinks  that  this  sallad,  which,  without  any  consumption  of 
Sea  water  mar  ^^^  water,  is  itself  as  fresh  as  if  it  came  out  of  the  garden, 
be  usel.  must  be  of  advantage  against  the  scurvy.     Cold  water  answers 

the  purpose  here  mentioned  as  well  as  hot,  but  Is  not  quite  so 
speedy  ;  so  that  the  preparation  of  this  sailad  does  not,  ia 
strictness,  require  any  consumption  of  fuel. 
It  it  an  a^e-  Professor  P.  speaks  with  great  commendation  of  Uiis  vegeta- 
able  f«od.  tie,  when  seasoned  and  served  up  under  roest  jneat,  and  also 
as  a  sailad.  All  his  friends  approved  O^it;  and  the  consump* 
tion  of  his  kitchen  was  incomparably  greater  than  that  of  his 
laboratory.     He  remarks,  that  a  slight  boiling  gives  it  all  the 

tenderness 
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tenderness  It  is  capable  of,  but  does  not  take  out  its  bitterness, 
which  requires  a  little  longer  time:  but  he  remarks,  that  the 
bitterness  is  not  at  all  disagreeable;  and  that  if  its  effects  be 
aperient,  as  Scopoli  affirms,  it  would  agree  with  many  constitu- 
tions. 

According  to  thejudgment  of  several  Americans,  the  boiled 
lichen  particularly  resembles  the  fiicus,  which  is  called  lucheat 
Lima,  of  which  so  great  a  consumption  is  made  along  the  whole 
toast  of  Peru  and  Chili. 

As  a  pound  of  lichen  affords  three  pounds  of  boiled  vegeta-  Observation  tQ 

b!e,  and  these,  when  dried,  are  reduced  to  two-thirds  of  a  *^^^.  ^^^^  *' 
1    •     1      1    /»  1  /«  /•     1         1       constitutes  a 

pound,  it  clearly  follows,   that  two-thirds  of  this  food,    when  solid  nutri- 

taken,  consist  of  water,     Mr.  P.  anticipates  this  as  an  objec-  mcnt,  notwiili- 
tion  which  might  probably  be  made  against  its  nutritious  qua-  gr^at  quaatity 
lity.     And  to  this  he  replies,  that  it  is  probable  that  water  may  of  water  ab- 
be among  the  substances  upon  which  the  digestive  faculties  act, 
and  which,  by  its  decomposition,  may  serve  as  food,.  He  refers, 
in  support  of  his  arguments,  to  other  articles  in  common  use, 
which  are  liable  teethe  same  objection,  such  as  boiled  potatoes; 
and  he  asks  whether,  since  a  dozen  of  the  wliites  of  eggs  really 
contain  only  one  ounce  of  dried  albumen,  we  are  authorized  to 
conclude  that  a  man,  who  shoul  1  have  dined  upon  this  dozen 
in  an  omlet,  had  not  made  a  solid  and  satisfactory  meal. 

The  former  part  of  the  Professor's  Memoir  was  confined  to  Chemical  eia- 

the  domestic  uses  of  tho  lichen.     In  his  second  part,  he  treats  Jpina"onofih« 

^..      ,       .     ,  .     ,.  '  hchen. 

of  its  chemical  examinatir>n. 

Many  of  our  domestic  plants  are  unfit  to  form  a  component  ^  g^ffords  a 
part  of  soups  and  other  liquid  foods;  but  (he  lichen  is  emi- nourishing 
nently  qualified  for  this  use,  its  decoction  being  charged  with 
nutritious  matter.  This  soluble  substance  might,  at  first  con- 
sideration, be  classed  with  the  gums;  but  it  differs  soiX}nside- 
rably  from  those  that  the  author  thinks  it  forms  a  particular 
species,  entitled  to  attentive  examination. 

It  was  before  observed  that  the  lichen  lo^^es  one-third  of  its  Statement  of 
weight  by  boiling.     But  more  strictly  speaking,  he  informs  us,  ™J^^^  g^pa. 
that  one  hundred  parts  of  the  lichen  grossly  powdered,  afford,  rated  by  water, 
by  infusion  in  cold  water,  three  parts  of  the  extractive  bitter 
principle ;  and  after  treatment  with  boiling  water,  the  undis- 
solved residue  amounts  to  sixty-four  parts  when  dried.     Con- 
sequently the  quintal  of  dry  lichen  consists  of 

U  3  Fleshy 
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Flesliy,  or  pulpy  pari  ...  64 
Bitter  part  .  •  .  .  ^.  .  .  $ 
Unknown  part SS 

\ 

100 
A  new  spcciei      The  thirty-three  parts   consist  of  a  nutritious  matter,  not 
?j^*^^j*^^^^  soluble  in  cold  water.     The  bitter  principle  is  theieforc  sepa- 
ter  biA  not  in  rable  from  the  rest  by  cold  infusion  of  the  pounded  plant;  and 
^^^^  the ice.anders  follow  a  more  saving  methocl  than  the  Laplanders^ 

who  throw  away  the  decoction. 
Experiment  for      The  Professor  boiled  the  farina  of  washed  lichen  with  milk* 
th^k"^  ^^ik  of  ""^*'  *^  appeared  to  be  sufficiently  cooked ;  and  this,  when  sca- 
the Icelander!  ironed  with  pepper  and  salt,  was  ei> titled  to  a  coinparitfon  with 
with  lichen,      jice,  or  millet,  boiled  in  milk.     It  has  a  greenish  colour,  and  it 
a  little  acid :   but  not  more  incompatible  with  habitual  uBt 
among  the  poor  than  many  other  country  foods,  which  thiMa 
who  are  not  accustomed  to  ihem,  would  by  no  means  conuder 
as  dainties. 

Another  dish  was  made  by  seasoning  the  preceding  milk  and 
lichen  with  yolk  of  egg  and  sugar.     It  was  much  more  pica* 
sant,  but  certainly  not  supedor  in  it$  nutritious  qualitie.'^. 
Great  strength      The  decoction  of  this  plant  is  of  a  light  yellow  color^  and 
of  us  galaiinoui  ^^^  ^  slightly  bitter  taste.     Its  gelatinous  quality  is  so  predo- 
minant that  one  pound  of  dry  lichen  affords,  by  boiling,  about 
eight  pounds  ofliquid,  which  congeals  by  cooling.     And  as  no 
more  than  one-third  of  the  weight  of  the  lichen  enters  into  the 
decoction^  the  jelly  itself  is  formed  of  one  part  of  this  peculiar 
gum  and  twenty-three  parts  of  water.     Professor  P.  considers 
this  as  the  only  vegetable  matter  capable  of  rendering  so  large 
a  proportion  of  water  gelatinous. 
The  water  se-      The  jcily  of  lichen  exhibits  some  peculiar  properfies.  When 
paratesbytian-  j^^  ^^  stand  for  some  days,  the  water  is  seen  to  separate  at  the 
edges,  however  cool   the  plate  may  be  where  it  is  kept.     If 
the  plate  be  inclined  in  different  directions,  the  jelly  breaks 
with  a  fac  ility  much  greater  than  h  seen  in  animal  jellies,  or 
even  those  of  fruits;  and  in  the  cracks  the  quantity  of  water 
increases,  as  if  there  were  but  little  attraction  between  that 
fluid  and  the  jeliy. 
It  It  not  at  aU        During   the  boiling  of  the  jelly   this    principle   forms^    at 
vitcid.  ^1^^    surfnce,    transparent    bulbs,    which    are    renewed  con- 

tinually when  skimmed  off;    but  these  bulbs,    when   again 

added 
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mdlded  to  tlie  fluid,  do  not  dis.<;oIv!e  unless  it  be  boiling; 
a  fact  which  confirms  the  opinion  that  this  species  of  mucilage 
Js  less  soluble  than  any  with  which  we  are  acquainted  in  the 
vegetable  kingdom.  Unlike  every  one  of  the  known  gums  or 
mucilages,  this  jelly,  when  concentrated,  is  not  viscid,  either 
cold  or  hot,  and  it  may  therefore  be  doubted  whether  it  would 
be  usefiil  in  the  arts,  unless  for  calico  printing ;  a  point  which 
deserves  to  be  examined*.  From  this  want  of  viscidity  it 
happens  that  the  jell|,  when  dried  upon  plates  divides  into 
transparent  angular  and  brittle  fragments  of  a  deep  red  colour. 
The  aohnal  or  vegetable  jellies  differ  extremely  from  it  in  this 
respect,  because  the  viscidity,  which  conniscts  their  parts,  pre* 
vents  their  separating^while  drying. 

If  the  dried  gum  of  the  lichen  be  thrown  into  hot  or  cold  Habicodeoi 
water  it  docs  not  dissolve,  but  it  softens  and  swells  up,  with-  dried  gum  i 
.out  becoming  viscid  or  tenacious ;  but  it  deposits  very  speedily 
all  its  extractive  matter,  and  consequently  its  bitterness.     This 
property  affords  a  means  of  purifying  it  in  case  it  should  here- 
after be  found  of  service  in  the  arts. 

The  infusion  of  galls,  which  has  no  action  upon  the  known  The  green 
gurns^  instantly  precipitates  the  jelly  of  the  lichen,  and  affords  ^Tf^'^il*^^ 
a  white  mass,  as  with  animal  jellies;  but  there  is  this  difie- precipitate  i 
rence,  that  the  new  combination  dissolves  in  hot  water,  and  »wlul>lc  in  b 
separates  by  cooling.     In  tiiis  fact  we  have  a  cliaractcr  of  the 
muciiage  of  lichen,  which  seems  to  assimulate  it  with  that  of 
animal  matters;  but  the  following  experiments  decide  other- 
wise. 

.  The  gum  of  lichen,  heated  in  a  retort,  is  destroyed  without  Prodncu  by 
being  softened.  Like  gam  arabic  it  leaves  only  23  or  24  ^f'lrj*^'.*^® 
hundredths  of  charcoal.  Its  products  do  not  differ  from  those 
of  gum  or  starch ;  that  is  to  itny,  they  consist  in  water  and 
vinegar  of  the  same  odour ;  but  the  oil  appeared  to  be  much 
more  abundant.  Potash  separates  from  this  vinegar  only  a  few 
atoms  of  ammonia. 

The  nitric  acid  readily  converts  it  into  very  white  oxalic  jjjf^j,,  ,j.jj  j 

acid,  leaving  no  tallow,  or  yellow   bitter  principle,  in  the  duces  the  aj 

. ,       late. 
residue. 

*  The  jelly  of  lichens  was  examined  eight  or  nioe  yean  ago  by 
Lord  Dundooald,  and  oiTercd  for  this  purpose  to  t]|e  calico,  printers. 
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residue.     Licheti^  boiled  and  dried,  affords  no  more  than  91 
or  22  hundiedlh  parts  of  coal. 

The  nitric  acid  dissolves  ^he  boiled  lichen  with  great  fkd^ 
lity ;  an  eflfect  which  is  not  commonly  seen  with  the  ligneous 
vegetables. .  The  product  is  oxalic  acid  and  oxalate  of  lime» 
augmented,  a^  seemed  to  the  profe^^sor,  by  a  foreign  earth.  The 
residue  contains  the  yellow  bitter  principle  in  a  very  small 
quantity. 
Babitndc  with  Potash  converts  boiled  lichen  into  a  gelatinous  pulp,  similar 
^  to  that  which  is  aflfurded  by  farina  in  like  circumstances.  These 

facts  appear  to  show,  that  the  fleshy  part  of  this  plsint  is  an 
indurated  gum,  les^  oxigenated  perhaps  than  those  which  are 
soluble.    The  jelly  of  lichen  may  be  used  as  food.    The 
Blanc  monge,   author  made  a  very  good  blanc- manger,  by  adding  a  small 
^^'  quantity  of  flour,  with  sugar,  and  afterwards  some  milk,  or 

emdlsion  of  aimonds.     The  author  here  makes  a  remark  con* 
ceming  the  necessity  of  condiments  or  seasoning,    to  give 
flavour  to  this  jelly ;  and  takes  notice,  that  the  same  necessity 
exists  with  regard  to  all  gelatinous  foods,  whether  animal  or 
vegetable.     Starch,  as  he  remarks,  is  the  b.isis  of  bread,  and 
glue  of  soup ;  neither  of  which  would  be  acceptable  to  the 
palate,  or  supportable  by  the  stomach,  without  some  itimu- 
Whether  the    lating  ingredients  to  season  them.     The  analogy  of  lichen  to 
*"°^{jy  ff  *d^^  starch,  in  its  want  of  solubility  in  cold  water,  is  opposed  by 
starch  by  fer-    the  difference,  that  it  has  no  adhesion  when  dissolved  ;  but  he 
xnentadon.        thii:ks  it  wouKI  be  interesting  to  treat  the  lichen  by  an  appro- 
priate fermentation,  to  see  whether  this  ferment  would  not 
sepaiate  it  liko  starch.     He  likewise  suggests  the  probable  ad- 
vantagc^  to  be  derived  fi'ora  an  examination  of  the  several  spe< 
cies  of  the  vas»t  ^miiy  of  the  lichens. 
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On  the    breeding  and  feeding  Game  Cocks,     From  Sir  John 
Sinclair's  Collection  of  papers  on  Alhcletic  Enerdses.* 


,.D, 


Questions  proposed. 


OES   the  superiority  of  game  cocks  depend  upon  parentage  of 
parentage  ?  Which  is  of  most  importance,  the  male  or  the  8*™^  cocks, 
female  ?  Is  it  of  any  consequence  that  the  cock  should  arrive 
lather  gradually  at  maturity  ?  Is  there  a  great  difference,  in 
point  of  strength  and  constitution,  in  game  cocks  of  the  same 
parentage  *  Do  you  prefer  great  or  small  bones  ? 

2.  When  do  you  begin  to  feed  the  young  cocks  ?  What  diet  Feediof . 
and  drink  do  you  give  them,  and  what  is  the  process  by  which 

they  are  brought  to  the  greatest  possible  height  of  strength  and 
spirit  ? 

3.  When  the  game  cocks  are  thus  trained,  how  long  do  the  Longevity, 
effects  thereof  last  >  Are  they  temporary  or  permanent  ?  Do 

game  cocks  thus  trained  live  shorter  or  longer  than  others  of 
the  same  species  ? 

4.  What  drugs  are   given  to  fighting  cocks    immediately  Medicines, 
befbfe  the  main  begins  ?  Is  it  not  uss  al,  by  giving  them  saffron, 

(or  some  drug,  which  has  the  same  effect  with  opium,  as  used 
junODg  the  Janisaries,  or  brandy  among  the  Frencli  soldiery), 
■to  excite  an  unnatural  and  short-lived  courage  ?  What  are  the 
'effects  of  such  drug^  ?  and  how  do  they  manage  the  feeding 
op  to  this  point,  so  as  to  take  advantage  of  this  momentary 
excitement  ? 

T7ie 

*  Tbe  moral  elect  of  cock -fighting  u,  no  doubt,  a  subject  deserv- 
ing to  b«  considered  ;  but  concerning  this,  as  the  Selector  of  a 
philosophical  article,  I  wish  to  be  supposed  to  adrance  no  opinion  at 
pretenL— N. 
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The  foiJou'iug  inicrcJUiug  iMUr  m^  r$uili€d  from  ^^Ckrg^. 

num. 

We$t  Ham,  March  2dth,  1805. 
Dear  Sif, 

tnformatioii  ^  perceive  that  only  on  one  part  of  your  well  directed  Qoeriai 

rcspectiDg        I  am  able  to  give  you  satisfadiony  and  that  is»  an  what  you 

SlTwd^jS!""  ^®"*^  ^^^^  expect  from  a  D.  D.  and  the  sober  vicar  of  a  country 

nagement  of     pari<;h  :  the  subject  to  which  I  allude  is  cock-fighting.     At  the 

game  cocis.     period  of  my  childhood,  when  I  ran  wild,  from  ten  im  fifteen, 

I  was  a  great  cock^fighter,  and  though  it  in  many  years  ago, 

1  find  my  memory  perfectly  competent  to  even  the  minute  nar- 

.lation  of  every  fact. 

But  before  I  proceed,  I  will  intrude  a  remaik  or  two  upon 
your  preliminary  observations.  In  all  the  th«oreticaI  |iart  I 
completely  coincide :  indeed  I  was  pleased  to  find  so  modi 
harmony  between  your  sentiments  and  those  I  lately  transmitted 
to  you«  wilhout  tl>e  possibility  of  any  previous  concert  betmiBp 
us* 

I  do  not  even  question  your  facts,  but  seem  to  differ  a  fitde 
with  respect  to  some  of  the  inferences.  With  respect  to  tk 
South  Sea  islanders,  and  the  ditference  between  them  and  the 
.English  sailors,  I  doubt  whether  there  was  any  superiority  in 
the  training  of  the  former,  which  gave  thefn  the  advantsge. 
An  English  sailor  is,  perhaps  the  very  perfection  of  agility  ui 
his  own  way*.    1  do  not  know  that  the  hunoan  powen  csp 

*  An  officer  of  a  frigate  who  had  been  at  <h«  Sandwich  Isbadthai 
•declared,  that  our  sailors  stood  no  chaucc  in  boiing  with  the  03ivrM» 
who  fight  precisely  in  the  £nglish  manner,  fi  quarter-maiter,  i 
very  stout  man»  and  a  skil/ul  boycr,  indignant  at  seeiog  hii  gobi(is- 
nions  knocked  about  with  so  little  ceremony,  determined  to  ny  i 
round  or  two  with  one  of  the  stoutest  of  the  natives,  alihoagh  ttongly 
dissuaded  from  the  attempt  by  his  officers.  The  blood  of  the  native 
islander  being  warmed  by  the  opposition  oft  few  n\inutet,  he  broke 
through  all  ihc  guards  of  his  antagonist,  seized  him  by  the  thigh  and 
shoulder,  threw  him  up,  tnd  held  him  with  extended  arms  over  his 
'head,  for  a  minute,  in  token  of  triumph,  and  then  dashed  him  on  the 
deck  with  such  violence  as  to  fracture  his  skull.  The  gentlonneB  ad* 
dcd,  that  he  never  saw  men  apparently  possessed  of  such  aMMGulsr 
strength.  Our  stoutest  sailors  appeared  mere  shrimps,  compared  with 
them.  Their  mode  of  life,  constantly  in  vigorous  action  in  the  open 
air,  and  undebilated  by  the  use  of  stimulating  food  or  drink^  mayla 
considered  as  a  perpetual  state  of  training.    Sir  J,  S« 
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go  beyond  it,  in  some  instances,  that  I  have  seen  with  my  information 
Own  eyes ;  yet  an  English  sailor,  though  he  could  probably  rcfpeciing  the 
climb  a  rope  better,  could  not  Joficc  upon  one,  as  I  have  seen  j^g  and  ma- 
the  people  at  Sadler's  Wells.     The  superiority,  therefore,  of  ntf ement  of 
the  South  Sea  Indians  in  wrestling,  boxing,  and  rowing,  1   at-  *^^"*  coc«^ 
tribute  merely   Xo  pracirce.     It  was  also  in  their  oitn  way  that 
Cooke's  sailors  contended  with  them.     In  a  fair  boxing-match. 
I  have  not  a  doubt  but  Mcndoza  or   Humphries  would  have 
trittiDphed  over  at  least  twenty  of  them  in  succession.     By  the 
way,  from  what  I  have  learned  of  amateurs,  respiting  these 
pugilists,  no  persons  can  lead  more  dissolute  lives,  except  in 
-the  article  of  exercise.     With    this   exception,    that  those 
among  them    who  drink  moderately  (and  moderation  with 
ilwm  it  free-living  among  other  people)  arc  the  strongest. 

On  m  subject  where  I  am  more  at  home,  my  observations 
will  lead  U>  the  conclusion,  that  ihe  simplest  mode  of  living  Iw^ 
the  most  conducive  to  bodily  health  and  strength.  Though  very 
young  when  I  pursned  cock-fighting,  from  nice  observation, 
which  enabled  me  to  judge  of  a  good  cock,  and  from  a  rational 
mode  which  I  fell  into  of  treating  thera»  I  hardly  ever  lost  a 
|)attle,  even  against  odds ;  but  I  will  pursue  the  subject  in  j^ur 
ewn  order. 

1st.  There  is  not  a  doubt  but  that  the  sterling  courage  of 
aa  English  game  cock  depends  upon  parentage.  It  is  a  maxim 
in  the  cockpit,  that  if  a  cock  has,  what  they  call  a  spice  ofthe 
dunghilJ,  though  ever  so  remote,  when  he  is  galled  by  the  spur 
lie  will  run.  I  remember  seeing  a  mo^t  famous  cock,  about 
etghfyears  old^  and  who  had  in  his  time  won  forty  battles,  run 
at  the  last,,  when  severely  galled.  A  dunghill  however  fights 
btuder  for  a  round  or  two  than  a  genuine  game,  whose  courage 
ii  ofa  mo.'^  temperate  cast,  and  this  very  famous  cock  was 
an  instance^  who  generally  killed  his  antagonist  with  a  stroke 
or  two. 

A  true  game-cock  is,*however,  so  well  known  by  his  marks, 
that  sporUmen  will  rarely  be  mistaken.  My  mother  has  bought 
a  clutch  of  chickens  at  the  door^  and  I  have  selected  from  them 
one  or  two  by  my  eye,  which  have  proved  incomparable.  One 
of  these  chickens  gained  ten  "battles  in  one  day,  the  last  against 
on  old  cock,  double  his  weight,  %nd  afier  mine,  which  was 
but  a  i/df^  (that  is  one  year  old)  had  been  cut  down  ta  the 
ground^  and  was  couniiug  9ui,  that  is,  given  up  for  dead. 

Larga 
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Inibmuuion  Large  bones  are  always  preferred  In  cocks,  and  it  is  an 

respcciiog        cciience  to  stand  hij^h  on  their  lefs,  for  this  gives  them  an  ad- 
1»ceding,irain.         ^  .i.  r  .        l 

ii^  aod  ma-     vantage  over  Laose  of  a  squat  make. 

B^emom  of  2d.  The  best  manner  of  bringing  up  game  cocks,  wiiSe 
young,  is  in  a  farm  yard,  in  as  free  an  air,  and  as  much  agreea- 
ble to  nature  as  possible. 

About  three  weeks  or  a  month  before  they  were  to  fight,  I 
1>ut  them  up,  as  it  is  called,  or  put  them  in  a  dark  close  penn« 
about  t  wo  feet  square.     They  are  debilitated  by  being  suffered 
to  run  among  the  penns,  and  their  muscles  are  not  firm.     The 
fir^t  week  1  fed  them  upon  barley,  that  is  accounted  a  scouring 
food,  but  it  answered  best  at  the  first  period  of  their  confine- 
ment.   I  fed  them  three  times  a  day  ,by  measure,  I  cannot  now 
ascertain  the  quantity,  giving  them  very  little  water  each  time; 
and  once  a  day,  or  once  in  two  days,  took  them  out  to  spart  or 
^ght  a  few  strokes  with  one  another,  with  their  spurs  muffled 
The  second  week,  and  during  the  most  of  the  remainder  of 
their  confinement,  I  fed  them  on  pune  wheat,  according  to  (he 
same  measure,  having  always  regard  to  the  state  and  regularity 
of  their  bowels,  and  giving  a  littie  barley,  if  they  appeared  co^ 
tlve.     During  the  last  three  or  four  days  I  gave  (hem  white 
bread,  according  to  the  same  measure,  though  I  do  not  think 
bread  was  any  better  than  wheat;  and  some  that   I  fed  en- 
tirely on  wheat,  a  Her  the  first  week  seemed  to  do  quite  as  weH 
as  those  which  had  bread. 

This  was  the  whole  of  the  process  which  I  employed.  I 
could  always  tell,  by  the  firmness  of  the  breast,  whether  my 
cocks  were  in  order.  I  found  them  by  far  the  strongest,  withoot 
diminishing  their  activity,  when  they  were  plump  but  Jinn, 
without  iat;  and  I  question  but  they  would  have  eaten  as  fine, 
and  had  nearly  as  much  firm  muscular  flesh  as  a  fowl  fi-om  a 
London  poulterer*s.  With  this  mode  of  management  my 
cocks  were  tour  out  of  live,  at  least,  successful. 

3d.  The  training  of  the  cocks  i"  the  manner  I  have  des- 
cribed, produces  only  a  temporary  effect;  nor  does  it  in  the 
least  seem  to  shorten  their  lives.  I  have  known  them  live  and 
fight  at  ten  years  old ;  whereas  the  poultry  in  my  yard  at  pre- 
sent seldom  reach  that  period. 

4.  I  have  heard  of  saffron  and  other  drugs  being  given  to 
cocks;  but  mine,  which  were  plainly  fed,  always  beat  them. 
Opium  or  brandy  may  be  necessary  to  Janisaries  or  French- 

nien^ 
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men,  but  no  dram  is  necessary  to  excite  the  courage  of  a  true  informauon 
game  cock,  or  a  Britisli  soldier.  rcspcciing 

The  Rev.  Mr.  P — ■  is  a  native  of  Yorkshire,  and  may  ing,aiidi* 


possibly  be  able  to  give  you  some  intbrmation  on  the  breeding  nagcmem  of 

of  horses,  and  the  training  of  jockics.     At  ail  events,  an  appli-  **"** 

cation  to  him,  mentioning  my  name,  can  do  no  harm,  and  you 

will  find  him  an  obliging  and  intelhgent  roan.     He  lately  sent 

me  a  letter  on  the  culture  of  spring  wheat,  which  I  sent  to  the 

board. 

I-  am,  dear  Sir, 

With  great  respect,  &c. 
P.  S,  I  had  forgotten  one  fact  worthy  of  notice;  when  a 
cock  had  been  fought  so  hard  that  he  is  even  apparently  dead,  I 
have  known  him  restored  to  life  by  covering  him  up,  all  but 
his  head,  in  a  warm  horse  dunghill,  or  a  common  hot-bed  in  a 
garden.  On  this  you  may  depend,  and  i  have  no  doubt  that 
the  cocks  I  speak  of  would  have  died  but  for  this  treatment. 


A  short  Account  ofth$  Manners  in  which  Game  Cock 9  are  bred  up 
and  trained  /orfghtiug.     By  an  experienced  Feeder. 

It  is  a  general  principle  in  breeding  cocks,  that  large  bones 
are  not  desirable,  but  that  large  muscles  are.  Tiie  thigh  should 
be  long,  with  as  much  muscle  as  possible.  The  legs  should  be 
of  a  medium  length,  and  not  short  like  the  Bantam  breed.  They 
cannot  stand  too  high  if  the  thighs  are  long.  They  should  be 
round  bodied  and  not  deep  (cailled)  bieasted.  A  small  head  it 
of  essential  importance,  and  it  is  a  good  sign  to  be  hazle-eyed 
with  black  eye-brows.  The  black  breasted  red  cocks  in  genc« 
ral  stand  the  penn  better  than  any  other  sort. 

Parentage  is  certainly  of  great  consequence,  though  there  if 
often  a  very  material  difference  between  cocks  hatched  at  the 
same  time  and  from  the  same  parents.  The  blood  principally 
comes  from  the  female.  The  likeness  or  outward  shape  from 
the  male.  The  hens  of  the  game  breed  are  very  spirited  and 
even  violent,  and  will  not  suffer  a  strange  cock  to  have  any 
connection  with  them. 

Breeding  cocks  tn  and  in,  or  stale  breed  as  it  is  called  (that 
is  keeping  uniformly  the  same  btock)  is  a  very  had  system.  It 
reduces  their  size,  and  takes  away  their  vigour  to  so  great  a 

degree. 
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Infon^ation      (iegree>  thai  they  can  hardly  propagate  their  specief>  and  tfa« 

L^j^^"^  •     **°^^  "  remarked  in  horses.     If  game  cocks  are  bred  in  and  in^ 

ing,  and  ina-    ^^X  ^i^l  stand  to  be  killed  witiiout  flinching,  but  they  have 

nasement  of     hqc  spirit  or  activity  enough  to  attack  their  foes  with  any  effect* 

^  If  intended  for  fighting,  tliey  should  never  be  crosted  with 

dunghill  fowls,  for  any  taint  of  that  blood  makes  them  unfit  fer 

a  long  contest.     The  best  plan  is,  occasionally  to  cross  with 

tome  of  the  game  breed  of  a  different  stock. 

It  is  of  great  importance  to  have  cocks  ittwardly  dean,  that  is 
free  from  fat,  for  on  that  depends  their  being  in  wind.  Neither 
race  horses  nor  game  cocks  that  are  inwardly  &t  can  be  in 
wind.  To  give  them  a  good  constitution,  it  is  better  to  keep 
them  as  much  as  possible  in  the  open  air,  on  i,  grass-plot,  and 
with  a  gravel  walk  to  go  to.  The  more  gravelly  the  soil  on 
uriiich  they  are  kept  the  better.  -  Yards  are  dangerous,  flnri 
especially  where  horses  are  physicked,  as  the  cocks  may  pick 
up  what  may  do  them  mischief.  Cleanliness  is  partienhrly  neces- 
sary. When  young,  the  chickens  are  kept  with  the  hen  under 
a  hutch,  and  fed  with  oat  groats ;  when  they  become  older 
they  get  unhulled  barley,  which  is  reckoned  more  nourishing 
than  oats.  When  they  are  put  up  to  fight  they  are  kept  in 
small  penns  and  fed  for  three  or  four  days  with  the  very  best 
barley.  For  drink  they  get  about  a  gill  and  a  half  of  water  per 
day,  of  as  soft  a  quality  as  possible,  and  with  a  little  toasted 
bread  put  into  it  to  make  it  still  softer.  During  the  remainder 
of  their  stay  in  tlie  penns,  they  are  fed  on  one  third  wheat  and 
two  thirds  barley,  which  in  a  nourishing  diet,  without  bdng 
too  costive.  They  are  fed  twice  a-day,  early  in  the  momiog, 
and  at  eight  at  night.  Before  being  fed  the  second  time,  the 
crop  is  examined  to  see  that  it  is  quite  empty  and  the  food  di* 
gested.  They  ought  not  to  have  before  they  are  put  into  tbe 
penns,  above  three  or  foui"  hens  with  tliem,  and  none  afler. 

About  four  or  five  days  before  fighting  they  are  physicked. 
The  best  medicine  is  about  half  a  table-spoonful  of  cream  of  tar- 
tar made  up  with  butter  into  a  pill.  This  they  can  easily  be 
tnade  to  take.  The  object  is  only  fo  give  them  only  two  or 
three  loose  stools,  which  lightens  them,  and  makes  their  fiesh 
afterwards  firmer.  The  day  they  are  physicked  they  get  no- 
thing but  a  little  warm  water.  Next  morning  they  are  put 
again  on  their  hard  feed  of  one-third  wheat  and  two-thirds  bar* 
ley,  and  in  the  evening  of  that  day  they  get  a  Ao/  meal,  consist- 
ing 
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ing  of  wlieat  bread  and  milk,  with  a  little  white  sugar  candy.  infomutioB 
More  than  one  meal  of  that  sort  would  make  them  heavy  or  respecting 
lampy.     In  the  summer  season,  after  being  physicked,  they  j^g^  ^nd  'ma* 
get  air  the  second  day,  but  in  the  winter  they  ought  to  be  kept  nascmcni  of 
wariDy  without  being  at  the  same  time  too  hot.  ,^  ^ 

Brandy,  or  any  heating  drug  on  the  day  of  fighting,  does 
naore  harm  than  good.  They  may  get,  however,  just  before 
ikey'  set  to,  a  few  barley  corns,  with  a  little  real  sherry 
wine. 

A  cock's  first  battle  is  his  best,  and  a  cock  first  penned,  of 
equal  goodness,  will  beat  a  double  penned  one. 

Game  cocks  live  fully  as  long  as  common  fowls.  In  some 
cases  they  have  lasted  above  fourteen  years,  and  as  sound  as 
tke  first  day.  They  are  so  hardy  that  they  can  be  reared  in 
tke  winter  time  much  better  than  the  dunghill  sort.  The  cross 
between  a  game  cock  and  a  dunghill  hen  is  excellent  eating 
either  as  chickens  or  fowls. 


XII. 


Ohservations  on  the  Culture,  Properties^  and  comparative  Strength 
of  Hemp,  and  other  vegetable  Fibres,  the  Growth  of  the  East 
JtidUs.     ify  Dr.  William  Roxburgh  *. 

(Continued  from  Page  47  of  our  Xlth  f^olume,) 


T< 


O  prove  the  durability  of  the  various  materials  formerly  Course  of  ex- 
mentioned,  I  had  recourse  to  maceration  in  fresh  water,  pcnn^cnis. 
during  the  hot  season.  The  result  of  these  trials  will  be 
£>iijk1  in  the  following  table,  which,  in.  a  great  measure,  cor- 
xespoods  with  the  former,  showing  tlie  comparative  strength 
of  the  various  cords  mentioned  therein,  by  weights  suspended 
bj  fcHir  feet  lengths  of  them,  ^ht)  first  three  columns  on  the 
left*  have  been  explained  in  the  first  part  of  these  observations; 
ia  this  the  largest  cord  only  of  ca.  h  sort  has  been  inserted. 
The  three  last  on  the  same  side  express  the  average  weight  at 
iriucfa  each  sort  of  cord  broke,  afler  having  been  kept  at  the 
bottom  of  muddy,  half  putrid,  stagnant  pond  water,  from  the 

t7tb  of  February  to  the  22d  of  Jane,  1801. 

From 

#  From  the  Memoirs  of  the  Society  of  Ari^,  1 806. 
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Average  weight  at  which  CMi'STm^SrwrS'ViSCe! 


Blaterialt,  or  Names  of  the  Plants 
which  yielded  them. 


1  Hemp  from  England  . 
S  Ditto  growtii  ot  India 

3  Coir 

4  Ejoo  ••.•«.... 

5  Robinia  ciuinabina,  ripe  . 

6  The    same    cut  while  7 

blossoming j 

7  Crotalaria  Juncea    .  . 

8  Corchorus  olitorius    . 

9  Corchorut  capsularis 

10  Flax,  growth  of  India 

1 1  Asave  Americana  •  « 

12  Aletris  nervosus  .  .  . 

1 3  Theobroma  Augusta  Linn. 

14  Theobroma    guazuma, 

Hort.  Cliff 

15  Hibiscus  tiliaceus    •  .  . 

16  Hibiscus  Manihot   .  .  . 

17  Hibiscus  mutabilis  .  .  . 

18  Hibiscus,  from  Cape  of 

Good  Hope  .... 

19  Bauhina,  a  scandent spe- 

cies   ,  .  . 

20  The    same,    but  diffe- 

rently prepared  .  .  . 

21  Sterculia  villosa    .... 


} 


When  fresh. 

Tarred. 


White-  Tanned. 


105 
74 

87 
96 
88 

46 

68 

67 

39 

1 10 

120 

74 

52 

41 
61 
45 

22 

69 

56 
53 


139 

101 
61 
69 


79 
73 
53 

47 

62 

53 


45 

84 
48 
60 


73 
48 
44 

45 

61 


After  i  16    days    macm 
tion. 


White.  Tanned    Tarred. 


94 
40 

Rotten 

Rotten 

50 

Rotten 

Rotten 

30 

38 

30 

40 

26 

Rotten 

17 

Rotten 

Rotten 
30 


Rotten 
Rotten 

56 
68 
51 


Rotten 
25 
54 

39 

55 

45 


65 
45 

65 


I5f 

S4 

50 


70 


—     I     -   I 


East  India  Stagnant  fresh  water,  in  a  ratlicr  putrid  state,  during  the 

tabic i'rorf CSS  ^°*  mo  uhs  of  March,  April,  May.  and  June,  in  Bengal, 
than  European,  must  be  as  severe  a  trial  lor  vegetable  fibres,  a^  can  be  well 
found  in  any  country.  I  am  exceedingly  glad  to  find  that,  in 
general,  the  fibres  of  our  Kast  India  plants  stood  the  (est  infi- 
nitely better  than  hemp  from  England,  or  of  hemp  or  flax  the 
growth  of  Bengal. 

Tar  appears  in  general  to  be  a  belter  preservative  than  ttn 
during  the  imniesrion,  though  I  was  formerly  inclined  to  think 
othcrwic.     The  powers  of  No.  4-,  to  resist  decay,  correspond 
witli  what  the  Dutch  historian  Kumphius  says  of  it  in  his  Her- 
barium 


Tar  preserves 
them. 


1 
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barium  Amboynense.  Nos.  7,  8,  9,  and  IS,  14,  retained 
Ihcir  strength  sorprisingly.  No.  15,  (the  bark  with  which 
the  inhabitants  of  the  South  Sea  isU^ndt  make  lines),  gained 
considerably  in  power  in  its  tarred,  state. 

In  the  former  part  of  these  observations  it  was  remarked,  A^J^^^ 
that  numerous  plants,  exclusive  of  those  which  yield  hemp  and  cordage, 
flax,  were  productive  of  fibres  apparently  well  qualified  for  the 
tame  useful  purposes ;  and  these  several  sorts  are  pointed  out, 
acme  of  which  had  been  long  and  well  known  to  the  natives  of 
Asia:  others  appeared  to  me  to  be  unknown  to  them.  Since 
the  date  of  that  paper,  my  researches  have  brought  to  light 
aeveral  additional  objects  of  the  same  nature,  and  added  con. 
siderably  to  the  imperfect  knowledge  I  then  had  of  others.  At 
the  close  of  my  first  experiments  (vol.  xxii.  page  395-6)  men- 
tion is  made  of  the  strength  of  sun  cords  being  greatly  in* 
creased  while  thoroughly  wet  with  fresh  water.  From  100  to 
SOD  additional  experiments  have  been  made  since  that  time, 
to  illustrate  this  interesting  fiict,  the  result  of  which  will  be 
fimnd  in  the  two  last  columns  of  the  annexed  table. 

The  cords  now  employed  were  made  of  three  single  yams  •  How  hhsU 
mnd,  as  formerly,  by  no  means  so  equally  spun,  or  laid,  as  ^^^ 
might  have  been  done  by  an  expert  European  artist :  nor  must 
their  strength  be  compared  with  those  of  the  same  material  in 
the  former  table,  because  the  cords  are  now  made  considerably 
ftouter,  and  the  yarns  are,  in  general,  better  laid,  on  account 
of  their  being  thicker;  for  I  suspect  that  the  smallness  of  the 
lines  employed  in  the  former  trials  rendered  them  somewhat 
less  accurate  than  the  present. 
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Comparative  Statement  of  the  Strength  qf  the  variouM  Maleriaii 
employed  in  these  Experimetits,  both  dry  and  wet,  by  JVeighis 
suspended  by  Four  Faet  LcngtJu  qf  ike  Cords. 


Names  of  the  Plants  or   Materials 
used^  and  brief  Remaiks  thereon. 


#«• 


.Zi'JS   %) 

< 


1  Hemp,  the  growth  of  1 800,  from 

the  Company's  hi-mp-farm,  near 
Calcutta  .  : 

2  Jcetce  of  the   Rajemahl   Moun- 

taineers, the  clean  fibres  of  the 
bark  of  a  new  species  of  Asclepias 
S  This  cord  Is  made  of  1 5  threads  of 
fine  sail-twine  from  Bencoulen, 
the  produce  of  a  new  shrubby 
species  of  nettle  (Uctica)   .... 

4  Sun  (Crotalaria  juncea)  cut  before 

the  plants  were  in  blossom,  and 
steeped  immediately 

5  The -same,  and  cut  at  the  same 

time ;  but  the  plant  was  dried,  or 
rather  kept  for  some  days  before 
it  was  steeped  •  « 

6  The  same,  cut  when  in  full  blos- 

som,  and  steeped  immediately  . 

7  The  same  as  No  6,  and  cut  at  the 

same  time,  but  attempted  to  be 
cut  before  it  was  steeped  .... 

8  The  same,  cut  when  the  seed  wa*; 

perfectly  ripe,  and  steeped  imme- 
diately   

•  9  The  same  as  No.  8,  and  cut  at  the 
same  time,  &c.  as  No.  5  and  7   . 

1 0  Sun,  the  winter  crop;  the  seed  from 

the  coast  of  Coromandel,  cut 
when  the  seed  was  ripe,  and 
steeped  immediately 

11  A  variety  of  Corchorus  capsularis, 

Teelah-paatotthe  Bengalese,  de- 
licately fine  like  flax 

12  Reddish  Corchorus  capsularis;  the 

seed  imported  from  China;  also 
fine  and  sofl  like  flax ^ 


153 


248 


240 


112 


60 
130 

100 

150 
110 


160 


U3 


164 


>  to   ^ 

< 


< 


190 


345 


278 


158 


78 
185 

166 

203 
163 


209 


146 


*    164 


20 


38 


16 


41 


30 
42 

35 

43 


31 
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Names  of  the  Plants,  or  Materials 
used,  and  brief  Remarks  thereon. 


< 


IS  Corchorus  olitorius  Bunghi-paat 
of  the  Bengalese^  and  very  like 
the  two  last  .  .  •  • 

14  Robinia  cannabina,  Danshaofthe 

Bcngalese,  cut  when  the  seed  was 
nearly  ripe 

15  Abroma  Augusta,  Hort.  Kew.(No. 

13  of  my  former  paper)   young 
shoots  before  the  flowers  opened  . 

16  The  same,   from  h'gneous   plants 

which  had  ripenqd  their  seed  .  . 

17  Hibiscus  strictus  (No.  16  of  my 

former  paper,  and  then  mi(itaken 
for  Hibiscus  Manihot)  cut  when 

early  in  blossom 

IS  The  same^  but  cut  when  the  seeds 
were  perfectly  ripe 

19  Hibiscus  cannabinus,  Meesta-paai 

of  the  Bengalese,  cut  when  in 
flower,  and  steeped  immediately  . 

20  The  same>  (Gong-k  qra  of  the  Telm- 

gas)  cut  when  the  seed  was  ripe  . 

21  Hibiscus,  fiom  iheCape  of  Goo.^ 

Hope(No.  18  of  theformer  paper) 

22  Hibiscus  sabdariflfa,  cut  whvii  in 

flower,  and  steeped  immediately  . 

23  Hibiscus  Abelm«schas,Kalee-Kus- 

tooree  of  the  Hindoos,  cut  when 
in  flower,  and  steeped  immediately 

24  Hibiscus   escuientus  d'Heroos   o. 

the  Bengalese,  cut  whea  in  seed. 

and  steeped  a  few  days  after  .... 

515  Hibiscus  bifurcatus,  cut  when  in 

flower,  and  steeped  immediately 

26  Hibiscus  pilosus,  an  annual,   cui 

when  in   advanced  flower«    and 
steeped  immediately    ...«•• 

27  Theobroma  guazuma,  young  ten- 

der shoots  Irom  the  roots  oi  small 
trees  steeped  immediately  .... 
23  Fibres  of  the  foot-stalks  of  a  very 
large  new  species  of  plantain, 
(Musa  superba) 

X  3 


113 

138 

100 
121 


104< 
128 

115 

110 

116 

89 

107 

79 
89 

97 

100 

78 


< 


125 
145 

112 
121 


115 
135 

133 
118 
123 
117 

107 

95 
92 

130 

140 


t*  «  «I 

< 


II 


12 
0 


10 
5 

15 
7 
6 

31 


20 
3 

34 

40 

0 

Remarks 
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Remark*  on  some  qf  the  Plants  or  MateriaU  mentioned  in  the 

annexed  Table. 

eetee,a  strong  No.  2.  Jeetee,  of  the  Rajemahl-hill  people,  who  make 
h«to  un-  ^^'"^  bow-strings  of  it,  which  are  «aid  to  last  five  yean^ 
mown  to  £u-  though  in  constant  use,  and  exposed  to  all  sortt  of  weather, 
opeaoi.  jj  jg  jiig  £jjjfg  of  the  bark  of  a  very  extensive  twining,  shrubby^ 

plant,  a  new  species  of  Asclepiat,  discovered  by  my  son«  Mr. 
Wm.  Roxburgh,  in  1 800,  growing  wild  on  the  tops  of  the 
hills,  in  the  vicinity  of  Rajemahl.  The  fibres  are  prepared  by 
stripping  oflf  the  bark  from  the  tender,  succulent  shoots,  during 
the  raii^y  season,  when  they  are  full  of  sap,  and  by  lemoving 
the  pulpy  parts  with  the  nails,  or  with  a  piece  ot  sharp-edged 
hard  stick  upon  a  board.  Hitherto  this  beautiful,  strong  ma- 
terial, has  been  unknown  to  Europeans,  and,  so  far  as  I  have 
yet  been  able  to  learn,  only  employed  by  the  people  of  thoie 
hilly  or  mountainous  tracts,  to  make  their  bow-strings  ;  con* 
sequently,  it  will  be  difficult  to  ascertain  the  quantity  that  may 
be  annually  procured,  or  the  price.  All  I  can  say  at  present 
is,  that  four  pounds  weight  of  the  clean  fibres,  a  fKend  pro- 
cured for  me,  for  one  rupee  (half-a-crown).  A  drawing  and 
description  of  this  beautiful  and  useful  plant,  is  in  the  posses- 
sion of  the  Honourable  the  Court  of  Directors,  under  the  name 
of  Aoclepias  Tenacissima. 
lay  of  the  No.  3.  Calooee,  or  Battang-calooee,  or  Poolay  of  the 
!*•  Malays,  a  new,  shrubby  species  of  Urtica.     The  cord  em- 

ployed was  made  of  fine  sail-twine,  sent  from  Bencoolen  by 
Mr.  Ewer,  and  was  made  by  the  Malays  of  that  place.     Its 
strength  is  very  great,  and  the  beauty  and  fineness  of  the  fibre 
adds  to  its  rci^ommendation.    But  what  quantity  is  procurable, 
or  the  price  of  it,  I  am  at  present  unacquainted.     The  plant 
has,  however,    been  introduced  into  the   botanic-garden  at 
Calcutta,  where,   in  little  more  than  one   year,  above  one 
thousand  plants  were  reared  from  four,  which  were  received 
from  Mr.  Ewer,  the  Governor  of  Bencoolen.     I  made  a  draw- 
ing and  description,  now  in  the  possession  of  the  Honourable 
the  Court  of  Directors,  of  one  of  tliese  plants,  which  flowered 
in  November,  1804. 
The  SttD  plant*      No.  4  to  9.     The  sun,  on  which  the  experiments  stated  in 
the  table  were  made,  was  sown  between  the  1 1th  and  18th  of 
Jttne^  1801,  and  cut  at  fourteen  different  ages«  beginning  on 

the. 
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tbe  2Gili  of  July  following^  before  the  blossoms  appeared* 
and  ending  the  ]  4th  of  September,  when  the  s^d  was  fully 
ripe.  The  fibres  of  these  different  crops  were  prepared  in 
different  ways;  viz.  by  macerating  for  a  longer  or  shorter 
time;  by  steeping  immediately  after  being  cut ;  by  being  half 
dried;  or  dried  as  well  as  the  season  would  permit,  as  practised 
on  the  coast  of  Coromandel. 

The  average  result  of  these  various  trials  will  be  found 
reduced  to  six  numbers,  in  the  table.  But  it  is  necessary  to 
observe,  that  the  constant  wet  or  very  damp  weather,  which 
prevails  in  Bengal  at  this  season,  renders  it  almost  impossible 
to  dry  the  plant,  and  must  injure  the  quality  of  the  fibre :  indeed 
few  seasons  will  admit  of  drying  the  plant  to  any  extent.  Va- 
rious experiments,  from  haT  a  day  to  half  a  year's  drying,  and 
keeping,  were  made,  with  the  view  of  ascertaining  whether 
steeping  immediately  after  the  plant  was  pulled,  or  at  any 
other  period,  was  the  best  for  retaining  the  full  strength  of  the 
fibre;  and  I  have  reason  to  believe,  that  immediate  steeping  is 
to  be  preferred,  at  least  in  Bengal,  during  the  rains. 

No.  10.  This  was  a  few  square  yards  of  sun,  reared  from  Another  sor 
the  seed,  which  was  received  from  Ganjam,  on  the  coast  of 
Coromandel ;  and  though  sown  with  the  rest  of  the  seeds  in 
June,  did  not  blossom  till  the  close  of  the  rains  in  October, 
nor  ripened  its  seed  till  January.  This  sort  I  would  call 
Winter  Sun,  because  what  is  generally  cultivated  in  Bengal, 
requires  only  about  three  months  from  the  time  of  sowing  (mid- 
dle of  June)  for  the  ripening  of  the  seed  (September). 

From  the  experiments  made,  I  am  led  to  draw  the  following 
conclusions,  viz. 

1st.  That  the  fibres  of  this  material  are  sofler  and  finer  when  Condusioiit 
the  seed  is  sown  thic  k,  and  the  plant  cut  as  early  as  the  flower-  general   re. 
ing  season,  or  rather  before,  and  that  they  become  coarser  pro-  jJmSiaiS. 
gressively,  till  the  plant,  which  is  annual,  perishes. 

2d.  That  the  fibres  are  at  their  greatest  strength  when  the 
teed  is  ripe,  which  corresponds  with  the  opinion  of  the  natives. 
At  this  period  the  crop  requires  about  one  third  more  time  to 
complete  the  maceration,  than  if  cut  at  the  flowering-season  ; 
it  may  amount  to  from  48  to  72  hours,  according  to  the  warmth  ^ 

of  the  water,  and  the  state  of  the  weather.  Deep  water  re- 
quires more  time  to  complete  the  operation  than  shallow  wa- 
ter^ which  is  generally  some  degrees  warmer. 

3d. 
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5(1.  That  the  sooner  the  plant  is  committed  *to  the  w^ter. 
after  being  cut,  the  better:  probably,  because  during  the  rains 
it  is  very  difficult  to  dry  it,  and  on  that  account  the  strength  of 
the  fibre  will  be  weakened  and  the  colour  injured.  Bei^ides* 
in  cleaning  or  dressing  the  Sun  by  the  usual  modes  practised  in 
Europe  (or  hemp,  I  found,  on  an  average,  that  the  original 
qaantity  vias  reduced  only  one  third,  when  the  plant  was 
steeped  immediately,  and  nearly  one  half,  if  kept  with  the  view 
of  drying  it  before  it  is  put  into  water. 

^th.  I  found  the  practice  of  drying  the  plant,  afler  macera- 
tion, and  previously  to  the  removal  of  the  bark,  as  followed  in 
Europe  with  hemp  and  flax,  by  no  means  advantageoas,  bat 
prejudicial. 

For  an  account  of  the  plant  Crotalaria  Juncea,  which  pro- 
duces the  Sun,  and  for  the  method  of  cultivating  it  on  the  coast 
ofCoromandel,  which  is  different  from  that  in  Bengal^  consult 
the  Coromandel  Plants,  Vol.  II.  No.  193. 

No.  11,  12,  13.  As  a  substitute  for  flax,  these  seem  to  de- 
serve attention,  on  account  of  the  length,  strength,  and  fine- 
ness of  the  fibre,  and  from  the  durability  and  strength  of  it, 
mder  116  days  maceration.  The  seed  of  No.  12  was  brought 
fi*om  Canton  in  Chira,  under  the  name  of  China  Hemp,  and 
grows  us  freely  in  Bengal  as  the  sorts  in  general  cultivation 
there.  But  while  the  produce  was  fully  as  great,  the  quality 
was  better,  which  induced  me  to  distribute  the  seed  among 
the  natives,  and  recommend  the  cultivation  of  this  sort  in  pre- 
ference to  No  11  and  13. 
roma  Aa-  No.  15  and  16  Abroma  Augusta,  of  the  Hortus  Kewensis, 
^'^  called  by  the  younger  Linnaeus  Theobroma  Augusta,   in  his 

Supplementiim  Plantarum;  and  Woollet  Comal  of  the  Benr 
galese.  My  remarks  of  the  31st  of  January,  1801,  closed  with 
an  account  <  f  this  plant.  The  Biggah  there  mentioned,  or  ra- 
ther ha'l  Biggah  for  by  measurement  it  proved  to  be  no  more) 
yielded  two  liisuiiant  cuttings  during  the  hot  and  rainy  sea- 
sons; an  !  a  third  of  a  more  limited  growth  by  the  end  of  the 
cold  sea  on.  F(^r  whi  f  tiie  cool  no.'^therly  wind  prevails,  du- 
•  ring  Novtii  Sei ,  DLceniher  and  January,  the  plant  grows  but 
liitie.  Tie  v;n  inllty  ofclean  fibre  obtained  from  the  two  first 
cuttings,  wtigu<\»  2*5  b.  avo>rdupois;  and  from  the  thirds 
26lb.  making  togcihor  ^7lJb.  which  is  a  produce  three  times 
greater  than  the  average  produce  of  Sun  from  the  same  quan- 
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tity  of  land*  As  the  plants,  though  nearly  two  years  old,  are 
still  luxuriant,  I  have  rce;on  to  expect  that  the  average  pro- 
duce will  be  for  many  years  to  come  as  great,  if  not  greater, 
thin  it  was  last  year.  Another  great  advantage  in  favour  of 
the  Abroma  Augusta  U,  that  the  Sun  requires  to  be  drest,  for 
convenience  of  stowage,  prior  to  its  being  shipped,  by  which 
itfloses  about  one  third  of  its  weight :  the  fibres  of  the  Abroma 
Augusta  are  naturally  clean  and  white,  and  do  not,  in  my  opi- 
nion, require  dressing. 

No.  17  and  18  is  No.  16  of  my  former  communication,  and  New  ipedei 
there  called   Hibiscus  Mar.iho.     It  is,  however,  I  am   now  Jii*>i*cu*. 
convinced,   an  undescribed  species  from  the  Moluccas,  which 
I  call  H.  Strictus,  on  account  of  the  remarkable  straightness  of 
the  stem  and  branches.     Last  year^  all  the  fibres  of  the  few  *  :. 

plants  I  then  had,  were  only  sufficient  to  make  one  line.     The  *' 

experiments  on  this  beautiful  material  were,  on  that  account, 
very  limited.  Nevertheless,  the  seed  collected  from  these 
few  plants  produced  plants  sufficient  to  fill  40  square  yards  of 
land,  and  yielded  33  pounds  weight  of  the  naturally  clean  fibre 
from  one  cutting ;  and,  as  it  is  a  short-lived  annual,  does  not 
yield  any  second  crop.  A  drawing  and  description  of  this* 
plant  is  in  the  possession  of  the  Honourable  the  Court  of  Dt- 
nxtors. 

No.  1 9  and  20.     Hibiscus  Cannabinus,  an  annual  univer-  Hibiscus   ca 

•ally  known  over  India,  and  in  many  parts  cultivated,  not  only  "*  "^'^•r 

for  the  fibres  of  its  bark,  but  also  for  its  green  leaves,  which 

are  of  an  agreeably  acid  flavour,  not  unlike  sorrel,  and  used  by 

the  Hindoos  as  a  pot-herb.     For  a  drawing  and  description  of 

the  plant,  consult  Coromandel  Plants,  VoL  II.  No,  190. 

Ejoo,  *No.  4,  of  my  former  memoir,  in  which   it  is  ob-  ^J^t  »  vej 
,  .^  valuable  pas 

lerved,  that  this  very  valuable  and  beautiful  tree  is  found  to 

grow  well  in  Bengal.     Since  that  time  I  have  attended  particu« 

larly  to  its  growth,  and  found  that,  on  an  average,  each  tree 

produces  about  six  leaves  in  the  year,  rind  that  each  leaf  yields 

I  of  ounces  of  ejoo  (the  black  horse-hair-like  fibres  f  employed 

for 

♦  Palma  Indica  venifera;  and  Rumph,  Anab.  vol.  i,  p.  57,  t.  13. 
Arenga  laccharifer;^  of  L^billardiare.  Anon.  Maridcn's  History  of 
Sumatra,  p.  77. 

f  The  fibres  grow  from  the  base  of  the  footttalkt  (ttip.)  of  aach 
leaf  (frond.)  and  embrace  completely  the  tnink.  of  the  tree.  ThQ 
fibres  and  leaves  are  easily  removed  without  mjuring  the  tree. 
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ibr  making' cordage)  which  makes  the  annad  prodooe  of  each 
tree  within  a  fraction  of  four  pounds*. 

Besides,  this  palm  abounds,  probably,  more  than  any  other 
in  wine,  furnishing  sugar  and  ardent  spirits ;  aad  when  tlie 
tree  arrives  at  maturity,  the  pith  of  it  is  one  of  the  varieties  of 
sago-meal,  used  by  these  people  in  their  diet.  Hence  we  have 
every  reason  to  think,  that  it  will  prove  one  of  the  most  pro- 
fitable trees  which  can  be  cultivated  in  warm  countries,  at  least 
in  those  where  it  will  grow  freely. 

I  had  various  other  plants  in  cultivation  for  further  experi- 

"  ments,  when  bad  health  obliged  me  to  desist  and  come  to  £ng* 

land.  From  the  following  I  had  prepared  the  fibres,  but  had 
not  made  any  experiments  on  their  strength. 

Mkft   Tube-     Agave  Tuberosa  of  the  Hortus  Kewensis.    The  large  leaves 

in.  of  this  elegant  species,  which  has  lately  been  introduced  into 

Bengal,  are  replete  with  strong  white  fibres,  (ar  superior  in 
appearance  to  those  of  Agave  Americana  (No.  1 1  of  my  first 
paper.) 

Musae.  The  plantain,  in  its  wild  state,  abounds  in  strong 
fibres  more  or  less  fine.  The  species  which  we  call  Coccinea, 
yields  what  is  called  Manilla  hemp  :  at  least  it  was  sent  to  me 
from  China  as  that  plant. 

lelicteris  isora  Helicterislsora.  The  inhabitants  of  the  Malabcu*  mountains 
employ  this  material  for  making  twine  and  cordage.  In  Wy* 
naad  they  call  it  Ky-walla-nara.  It  is  strong,  but  rather  coarse, 
and  of  a  dull  colour.  Various  species  of  Sida,  particulariy 
Rhorobifblia,  and  Periplocifblia,  yield  uncommonly  fine  fibres. 
In  Rhombifolia  they  are  particularly  delicate.  Urenalobata 
and  Sinuata  also  abound  with  them.  In  short,  the  whole  of  the 
plants  of  this  extensive  natural  order,  called  by  Unnseos,  Co- 
lumniferae,  and  by  Jussieu,  Malvaceae,  are  furnished  with  tufar 
stitutes  for  hemp  and  fiax. 

P.  S.  Samples  of  roost  of  the  materials  mentioned  in  this 
paper,  I  have  in  my  possession;  and  it  is  my  intention  to  de- 
posit them  in  the  East-India  Company's  Museum,  in  Leadenball 
Street. 

XUL 

•  Some  of  (he  very  best  trees  I  have  found  to  produce  folly  one 
pound  of  the  fibres  in  each  leaf. 
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Same  Account  of  a  ^ry  singular  and  important  Alum  Mine  near 
Glasgow,  at  present  xvorkedhy  Messrs.  Mackintosh, Kvox, 
and  Co,     Taken  by  Dictation  from  Mr.  Ks  o  x,  ^y  the  Editor. 

XJLT  Hurlelt,  near  Glasgow,  the  works  of  Messrs,  Mackin-  Wonderful  ez- 
tosh,  Knox,  and  Co.  the  aluminous  schislus  lies  10  inches  thick  ^^^^^^^^l^ 
above  a  coal,  at  all  distances  from  the  Jay.     It  i^  at  present 
woiked  at  flie  depth  of  30  fathoms  over  a  coal-pit  worked  for 
three  centuries,  and  now  in  work.     The  dip   is  ju«t  sufficient 
to  keep  the  whole  excavation  quite  dry ;  and  the  schist  us  above 
becomes  decomposed  by  oxigcnation,  and  falls  down  *  in  con- 
sequence of  the  working  maintained  during  that  long  series^     . 
constantly  in  the  same  apartment  and  at  the  lowt-st  poir.t.  The 
excavation  is  now  at  the  prodigious  dimensions  of  a  mile  in 
lenirth.  and  little  less  in  breadth.     The  coal  stratum  thus  taken 
out,  if  very  regularly  5  feet  thick.     About  the  year  1^20,  a      -j* 
tack  or  lease  still  extant,  describes  it  as  an  extensive  going 
work;  and  particular  precaution  is  taken  lest  the  tenant  should 
work  the  whole  of  it  out.     It  is  upon  the  estate  of  the  Earl  of 
Glasgow  ;  and  the  scListus  is  the  same  as  is  alluded  to  by  Di. 
Black  in  his  lectures.     The  alum  work  is  perhaps  (he  largest 
•ingle  work  in  Great  Britain,  and  probably  in  the  whole  world ; 
and  this  article  being  now  equal  in  ({uality  to  that  of  Italy,  is 
exported  to  foreign  parts  instead  of  cur  manufactures  being 
dependant  on  supplies  from  abroad  as  for.nerly. 

The  whole  roof  of  this  immense  cavity  bei:)g  exposed  to  the  Cunooi  and 
atmospheric  air,  is  in  a  stale  of  gradual  decom position.  This  wtewiva  <wU 
process  is  so  slow,  that  in  the  long  period  of  time  before  men- 
tioned, the  full  roof  of  10  inches  is  in  no  place  gone.  It  flikcs 
off  by  the  o.xigenation,  and  &)ls  down  ;  in  which  la^t  situation, 
the  oxigenation  goes  on  upon  the  dry  floor,  and  swells  up  the 
DMSS  of  a  fine  light  spicular  efflorescence  to  the  height  of  three, 
four,  and  even  the  whole  five  feet  of  the  excavation. 

Th**  combination  of  ciit:umstances  in  this  work,  are  very  ex-  singular  coai- 
traordinacy.     Had  the  schistus  been  disposed  on  the  floor,  in-  bination  of  cir^i 

stead 

*  la  the  coal  excavation,  one-fourth  hat  beca  left  at  pUlart  to  tuf - 
port  it.    They  are  nmndi  and  about  li  feet  diameter. 
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Specimens  of. 
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stead  of  the  roof,  the  oxiginated  surface  could  nol  have  ftUen 
off;  but  would  have  covered  the  inferior  portionrandimriB' 
eternal  stop  to  the  process.  Had  the  coal  work  been  carried 
on  from  the  lower  to  the  higher  party  the  wales  would  have 
been  left  toaccumulate,  and  would  have  dissolved  the  effloret- 
cencc  as  fast  as  it  was  formed.  Or,  had  this  extensive  simple 
apartnaent  been  abandoned  as  is  usual  in  Allieries,  at  much  less 
periods,  the  same  effect  would  have  followed.  And,  with  all  these 
advantages,  if  the  length  cf  time  had  been  less,  or  the  extent  of 
surface  more  limited,  the  slow  process  of  efHorescenoe  would 
have  been  totally  inadequate  to  the  supply  of  a  manufactory. 
Or  lastly,  if  a  greater  number  than  usual  of  pits  had  not  been 
left  unfilled,  no  circulation  of  air  equivalent  to  the  efflorescence 
could  have  followed. 

In  these  pits  is  found  a  very  singular  efHorescence  of  salphate 
of  magnesia  giowiijg  in  fine  spicules,  about  a  foot  in  lengthjand 
covering  a  space  of  40  or  50  yards  square,  like  a  crop  of  com. 
It  has  been  much  injured  by  visitors  who  have  trodden  k 
down  and  taken  parts  away. 

Lime-stone  is  got  at  the  same  works.  It  lies  over  (he  schit- 
ttts,  generally  about  3  feet  thick,  more  or  less.  It  is  horiaoB* 
tally  separated  inio  two  by  a  very  Uiin  seam  of  crystallisatieii, 
in  which  the  miners  make  their  blast,  which  throws  down  the 
lower  portion^  and  leaves  the  upper  as  the  roof. 

Very  beautiful  effloresced  pyrites,  the  residue  of  the  oosi 
works,  are  found  among  the  decomposed  schistus,  and  ere 
worked  with  other  pyrites  for  copperas. 

Schistus,  No.   1 . — Ten  inches  thick  native  material,  verf  deist 

even  with  conchoidal  fracture. 
2. — First  stage  of  decomposition :  Dirtjr  light 
brown  extcrially,  with  efHoresoence,  end 
numerous  small  cracks  throughout,  sheir* 
ing  the  slaty  texture. 
3. — Third  state:  More  split  and  weathered.— 
Many  parts  flaked  off.  White  saline, 
dusty  tliin  covering  of  efBorescence,  and 
saline  matter  in  the  cracks  evidendy  ibr* 
cins:  the  them  asunder.  The  salt  tastef 
rough,  acid,  and  ferruginous.  Slight  wools, 
or  silky  appearance  here  and  there  like 
the  flowers  of  Benzion. 

Fourth 
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4. — Fourth  state:  Light  white,  or  very  pale 
greenish  white  mass,  consisting  of  the  silky 
or  fine  fibrous  salt,  intermixed  witli  flaky 
firagments  of  the  yet  undecomposed  scbis- 
tus.  In  two  of  the  s|>ecimens  where  the 
damp  has  operated,  the  efflorescent  salt  lies 
closer,  is  more  adherent  to  the  schistas, 
and  is  greener  in  some  places  like  sulphate 
of  iron.  The  salt  is  very  soluble  in  water, 
and  half  the  weight  of  the  mineral  in  the 
state  No.  4,  is  taken  up  by  that  fluid. 
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Method  qf  weaving  Cloth  of  a  surprizittglyjfine  Quality,     Bjf 

Mr.    AVir.  T.tAM     ^BVRV   * 


T 


Mr,  William  Neven 

HE  inventor  acquaints  the  secretary  that  he  has  discovered  Very  fine  cloth 

improvement  in*  the  art  of  weavincr,  which  certainly  will  "?*^®  ?^  *^* 
.  4  *      .•       1    J       *  shoots  mihe 

torn  out  a  great  national  advantage.  Inch. 

By  this  improvement  cotton,  linen,  and  silk  goods,  can  be 
made  much  sooner  and  finer,  than  by  any  method  yet  disco- 
vered* Upon  this  principle  he  has  made  a  small  piece  of  plain 
silk  cloth,  from  hard  thrown  silk  in  the  gum,  that  contains  the 
amasing  quantity,  of  65,536  meshes  in  one  square  inch,  or 
JI56  thscads  in  the  inch  of  the  side,  which  is  double  the  number 
in  any  cloth  before  made. 

'  It  is  impossible  for  any  reed-maker  to  make  a  reed  half  so  fine 
as  to  weave  such  cloth  upon  the  present  principles  of  weaving; 
and  even  if  that  could  be  done,  no  weaver  could  make  use  of 
it :  but  by  this  method,  he  may  weave,  as  fine  cloth  in  a  twelve 
hundred  reed  as  by  the  present  method  in  one  of  twenty-four 
hundred,  and  with  rather  less  thiin  more  trouble. 

He  sent  <%pecimen.<i  of  both  silk  and  cotton  cloth,  woven 
apQn  this  principle,  and  material  advantage  may  be  derived 
^rom  this  plan  in  making  cambrics,  muslins,  &c. 

The 

♦  SocArU,  1806. 
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The  method  it  '^^^  method  as  it  was  explained  to  a  Cdmmiltee  of  tka 
yery  simple.  Society,  consists  in  adding  more  thread  of  the  warp  within  eack 
of  the  warp  ^^"^  ^^  *P''^  of  the  reed  than  in  the  common  way  ;  for  tnstaiioe^ 
than  usual  are  that  where  in  the  common  mode  there  arc  only  t^vo  threads  ia 
tweS  the  ^^®  reed,  there  are  upon  his  plan  three  or  four, 
dents  of  the  The  wefl  or  shoot  is  thrown  in  the  common  way  with  a 
^^^*  tingle  thread. 

When  the  cloth  is  woven  and  taken  out  of  the  loom^  it  has 
the  appearance  of  being  barred  or  striped,  the  cane  of  the 
reed  occasioning  that  part  of  the  cloth  struck  with  it  to  look 
thinner,  owing  to  the  threads  of  the  warp  being  further  apart. 
U  comes  out         The  cloth  is  then  to  be  wet  in  water,  and  in  that  state  to  be 
wcltJt^d'^''  lepeatedfy  stretched  across  by  il^  hands  backwards  and  for- 
jpolled.  wards  corner  ways ;  by  this  means  the  threads,  which  apps- 

rently  formed  the  stripe,  or  close  part  of  the  clothe  sepaiate 
from  each  other,  and  become  diflfuscd  at  equal  distaacei. 
The  appearance  of  stripes  being  entirely  removed*  the  doth 
becomes  of  unexampled  Sneness,  and  extremely  regular  in  its 
texture.  This  operation  must,  in  cotton  fabrics,  be  performad 
before  the  cloth  goes  to  the  bleach-ground. 

Silk  goods,  on  being  taken  out  of  the  loom,  must  be  wet  and 
well  rubbed,  as  in  common  mode  of  washing,  and  thea 
stretched  backwards  and  forwards,  as  in  the  manner  abort 
directed  for  cotten  goods. 

In  silk  goods,  the  warp  and  wefl  may  be  both  alike  ;  k 
cotton  goods  the  weil  may  be  softer,  but  of  the  same  finenes. 
Mr.  Neven  stated,  that  fine  linen  cambrics  may  be  audi 
much  superior  to  any  hitherto  made  in  France ;  and  thatthoogk 
there  are  three  threads  within  each  dent,  or  split  of  tiie  reed, 
whilst  the  cloath  is  weaving,  yet  the  beadles  or  yields  lift  op 
the  threads  alternately  throughout  the  whole  breadth  of  the 
cloth,  and  that  there  are  about  250  shoots  in  an  inch. 


XV, 


NEW    KIND   OF    HALO.  S97 


XV. 

Extract  of  a  Lttierfrom  A/r.  H.  Stein  haver ^  dated  Futneckt 

Jan.  30,  1S07. 
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F  the  phenomenon  below  described  has  already  attracted  New   kind  «( 
notice,  or  if  you  think  it  unworthy  of  it,  I  beg  you  to  consign  it   *  ^ . 
to  oblivion ;  but  if  it  is  worth  attention,  it  may  perhaps  find  its 
way  into  some  corner  of  your  valuable  Journal. 

June  28,  1805,  between  10  and  12  A.M.  being  off  the 
coast  of  North  Wales,  three  or  four  miles,  and  the  ship  going 
with  a  pleasant  side-wind,  about  three  knots  per  hour,  I  was 
agreeably  surprised,  while  standing  on  deck,  to  perceive  the 
•hadow  of  my  head  in  the  water,  environed  by  a  luminous 
circle,  apparently  eight  or  nine  feet  in  diameter,  of  a  brilliant 
white  colour.  It  appeared  as  if  formed  by  the  reflexion  of  the 
rays  of  the  sun  upon  minute  white  particles  in  the  water. 
However,  neither  sand  nor  perceptible  globules  of  air  could  be 
discovered  upon  close  examination.  A  similar  appearance, 
surrounding  the  shadow  of  the  head,  upon  the  dewy  grass,  is 
occasionally  observed  shortly  af\er  sun-rise,  but  tinged  with 
prismatic  colours,  and  of  small  diameter.  The  circular  rain- 
bow in  the  spray  of  water-falls,  bears  a  nearer  resemblance  to 
the  above-mentioned  appearance  ;  but  there  was  here  no  per* 
tepHbte  spray,  and  an  imperceptible  one  could  hardly  produce 
the  brilliant  appearance.  I  merely  mention  the  iact,  as  I  do 
not  remember  to  ha\e  seen  it  noticed,  as  it  may  perhaps  serve 
to  elucidate  some  hypothesis,  or  be  applii^d  as  an  example  of 
tome  law,  observed  by  an  unprejudiced  person. 

I  need  hardly  add,  that  though  several  viewed  the  pheno- 
Oienon,  each  saw  the  luminous  halo  onlj/  around  hi$  own 
ktad. 


XVI. 
Letter  to  the  Editor,  concerning  the  Blacking  for  Ltother. 
SIR, 


Y. 


OU  will  not,  I  trust,  be  offended  at  being  consulted  re- 
specting a  mano&cture,  humble  indeed  its  kind,  but  of  no 

small 
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The  Lttlc  tracl  which  accompanies  this  note,  and  which,  at 
will  appear  by  the  date,  was  published  in  A.  D.  1 802,  pretenli 
a  mode  of  such  correspondence,  with  the  fiurilities  above  men- 
tioned, in  as  great  a  degree  as  ihe  subject  is  capable  of;  and 
as  I  pre<(ume  you  will  think  it  just  that  whatever  be  attributed 
lo  such  an  invention,  or  the  priority  of  invention,  should  be 
attributed  where  it  is  of  right  due,  I  take  the  liberty  of  r^ 
questing  you  will  have  the  goodness  to  notice  this  in  your 
Journal,  in  such  manner  as  you  shall  judge  to  be  the  moit 
proper. 

Whether  the  mode  pre<ented  to  the  Celtic  Academy  bean 
any  resemblance  to  mine  or  not,  I  have  not  been  able  to  lean, 
and  can  therefore  make  no  comparison  as  to  their  relative  ad- 
vantages; but  I  hope  you  will  allow  roe.  Sir,  toreikr  nine  to 
your  consideration,  being  persuaded  that  one  so  scieritific  wB 
perceive  the  utility  of  my  mode,  and  the  ease  with  ifvhich  itii 
practicable,  as  several  others  have  done. 

Should  it  appear  so  to  your  judgment,  your  noticing  it  ai 
such  will  be  a  particular  favour  tOj 

Sir, 
Your  very  obedient  and  humble  Servant^ 

Fetsr  RoaaaTt. 

The  pamphlet  with  which  the  author  has  favoured  me»  if 
entitled  "  Art  of  Universal  Correspondence,"  and  it  coeh 
prised  in  sixteen  pages.  The  author's  instructions  are,  that  the 
correspondents  be  provided  with  a  double  dictionary  of  the  two 
.  languages,  and  he  uses  marks  or  characters  to  denote  the  in- 
flexion*,  the  pronouns,  and  some  of  the  most  necessary  of  tht 
conjugations.  These  characters  being  few  in  nunaber,  and 
iimple  as  well  as  universal,  are  easily  remembered  and  applied, 
and  all  the  irregularities  of  that  part  of  languages,  which  ther 
represent  are  done  away.  The  marks  denote,  1  st,  the  afiiclBS 
A  and  the,  seldom  used;  2 J,  gender,  number,  and  case  of  aib- 
stantives;  3d,  comparison  of  adjectives;  4th,  pronouns;  5tb# 
tenses  of  verbs »  and  6th,  conjunctions.  The  ready  applica- 
tion  of  these  is  shown  by  appropriate  example.^;  in  which,  be- 
tides the  general  advantages  of  the  system,  the  redactton  u 
between  one  fourth  and  one  third  of  the  common  extent  oC 
writing. 
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ARTICLE  L 

On  the  hifiammahle  Gas  formed  during  the  Distillation  ofPeai. 
By  Thomas  Thomson,  U,  D.  F.  R.  S.  E.  Communicaied 
fy  the  Author. 


I 


JT  it  wellknown,  that  when  vegetable  substances  are  ex-  iniUmmsble 
posed  to  heat,  in  close  vessels,  they  are  decomposed,  and  yield,  ^^  ^Y  ^^'^ 
mmang  other  products,  a  considerable  portion  of  inflammable  ^^^        ^ 
ttir,  which  varies  in  the  colour  of  its  flame,  in  its  specific  gra- 
^ty,«ndin  its  other  properties,  according  to  the  substance 
ftom  which  it  has  been  procured,  or  the  degree  of  beat  at 
-    Wiiich  it  has  been  evolved. 

The  evasnination  of  these  inflammable  gases  forms,  at  Their  natnts 
present,  one  of  the  most  difitcolt  branches  of  pneumatic  che-  yet  but  UtUe 
mislry.    Neither  their  number  nor  constituents  have  been     ^'^^' 
hitherto  ascertained  with  precision ;  and   some  of  the  most 
Migacious  and  best-informed  chemical  philosophers  have  em- 
bfttced  opposite  opinions  respecting  both.     According  to  some, 
they  nay  be  all  reduced  to  three  gases,  with  which  we  are 
already  suficiently  acquainted  ;  while  others  consider- them  as 
liable  to  an  infinity  of  variations,  or  limited  only  by  the  pro- 
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cesses  of  the  operator,  and  the'  number  of  substances  from 
which  Ihcy  are  obiained.  That  we  are  already  acquainted 
with  all  the  inflammable  gases  from  vegetables,  which  it  is  pos- 
sible to  form,  is  an  opinion  which  but  ill  accords  Wilh  the  pre- 
sent imperfect  state  oF  chemical  knowledge.  But  it  is  to  bf 
hoped,  for  the  future  progress  of  the  science,  that  the  opposite 
doctrine  is  equally  unfounded ;  for,  were  the  number  of  such 
gases  indefinite,  the  exan)iiration  of  them  would  be  not  only  i 
'di«gu sting  and  hopeless  task,  but  altogether  useless  and  nu- 
gatory. 

Three  at  pre.  Three  distinct  inflammable  gases  from  vegetables,  are  at 
present  known,  and  characterized  with  considerable  precisioOt 
These  are, 

I.  Carbjtiic  Oxide,  first  accurately  ei^amined  and  analyzed  by 
Mr.  Cruikshanks,  and  lately  shewn  by  Mr.  William  Henry,  tobe 
not  unfrequentiy  produced  during  the  distillation  of  v^etaUe 
substances.  It  is  characterized  by  a  specific  gravity,  nearly 
equal  lo  that  of  common  air,  by  the  blue  flame  with  which  it 
burns,  the  small  quantity  of  oxygen  which  it  consumes^and  the 
great  proportion  of  carbonic  acid  wliich  it  forms. 

11.  Carbureted      II.  Cnrhnreted  Ut^irogen,  a  gas  which  ri^es  spontaneously 


tcni    distin- 
guished 

I.  Carbonic 
^xide. 


hydrogen. 


IIL  Olciiant 
gas. 


Opinion  of 


from  marshes  in  hoi  weather.  It^;  specific  gravity  is  exactly 
6-lOihs  of  that  of  common  air:  it  burn^  with  a  white  flame, 
consumes  twice  its  bulk  of  oxygen  gas,  and  forms  exactly  iU 
own  bulk  of' carbonic  acid. 

III.  Oif^fi'int  Gas,  or  Supsrcarburetcd  Ilydros^sn,  a  gas  which 
is  proc  ired  by  di.stilling  a  mixture  of  four  parts  sulphuric  add 
and  one  part  alcohol,  and  which  Mr.  William  Henry  has  shown 
to  be  evolved  in  great  quantities  during  the  combustion  of  pit- 
coal.  It  is  characterized  by  the  property  which  it  has  of 
losing  its  ga^ous  form,  and  assuming  thai  of  an  oil,  when 
mixed  with  thri-e  timv^^  its  bulk  of  oxymuriatic  acid  gas.  Its 
spec  ific  gravity  is  9-10th<  of  that  of  common,  air.  It  bums 
with  a  yellowish  white  flame,  like  oils,  and  emits  mofe  light 
than  an)  other  gas.  It  consumes  ihfee  times  its  bulk  of  oxy* 
gen  gas,  an.i  I'orms  twice  its  bulk  of  carbonic  acid. 

The  flr>t  of  these  gri^^es  ih  considered  at  piesent,  by  the 


chemist*  2»s  to   jrre^tcr  number  of  chemists,  as  a  compound   of  carbon  and 
their  naiuie.  ,  ,  i      r       l  j  t     i 

.oxy;;en,  the  two  iai>t  as  compounds  oi  cart>on  and  hydrogen^ 

cheering  from  each  other  in  the  proportion  of  carbon ;  tlie  first 

containing 
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containing  the  smaller^  the  second,  the  greater  proportion  of 
that^conslituent. 

Ifany  conhclence  is  to  be  put  in  the  experiments  imme- New  gat.:  ox 
diately  lo  be  detailed,  the  gas  which  forms  the  subject  of  this  j J^**"^^'***  * 
papf.-r  constitutes  a  fourth  species  of  inflammable  air  fiom  vege- 
-tables,  to  which  the  name  of  oxycarbureted  hydrogen  may  be 
given,  a  name  already  applied  by  Berthollet  to  carbonic  oxide, 
but  to  which  the  gas  from  peat  is  much  better  entitled.  If  I 
shall  be  so  unfortunate  as  to  fall  into  error,  I  hope  the  diifi« 
culty  of  the  subject  will,  in  some  measure,  constitute  an 
apology. 

Hitherto  the  gas  obtained  during  the  distillation  of  peat,  iias  ^^^  f^^  P^* 
been  examined  only,  as  far  as  I  know,  by  Mr.  William  Henry^  Henry, 
of  Manchester.  But  as  the  properties  of  his  gas  differ  essen- 
tially from  those  of  mine,  it  is  very  clear  that  the  gases  musi 
Jiave  been  of  a  different  nature.  Indeed,  I  have  ascertained, 
by  experiment,  that  different  kinds  of  peat  yield  different  kinds 
of  gas,  though  I  have  not  been  so  fortunate  as  to  form  any  gas 
possessed  of  the  properties  which  he  describes;  doubtless,  be- 
cause the  peat  which  he  employed  was  very  different  from  any 
which  1  could  procure. 

The  peat  used  in  all  my  experiments  was  the  kind  com-  The  gas  ob«* 
monly  sold  in  Edinburgh :  its  quality  was  very  indifferent ;  for  Amhor  was 
it  was  sofl,  brown-coloured,  and  very  spongy,  and  loose  in  its  different.  Ch 
texture.     Its  spec:lfic  gravity  was  only  0.600.     When  kept  at  "^'^'^Jjc  of 
the  fenperature  of  300*,  it  lost  l-4th  of  its  weight.     Between 
400*  and  500*,  it  smoked,  and  was  charred,  emitting  the  usual 
vapour  of  burning  peat.    When  heated  to  redness,  in  close 
vessels,  it  left  a  very  brittle  charcoal,  amounting  to  l-4th  of  its 
weight.     When  burnt  in  the  offfen  air,  it  left  a  quantity  of  yel- 
lowish grey  ashes,   containing  iron,    amounting  to   1-lOOth 
part  of  the  peat.     Good  peat  is  much  denser,  not  so  easily 
decomposed,  and  approaches  more  closely  to  coal. 

With  this  peat  cut  into  small  fragments,  I  sometimes  filled  Experiments 
sn  unglazed  earthen  retort,  sometimes  a  cast-iron  bottle,  ami  ^nion  theii 
then  exposed  these  vessels  respectively  to  a  degree  of  heai  flammable  s 
which  was  purposely  varied  in  the  difierent  processes.v  Some-      "*  ^^^ 
times  the  peat  was  kept  for  a  considerable  time  at  a  tempera- 
ture not  exceeding  500^ ;  and  when  all  gas  had  ceased  to  come 
over,  it  was  raised  to  a  red  heat.    Sometimes  it  was  placed  at 
dice  in  a  strong  red  heat,  and  sometimes  it  was  never  allowed 

X  2  to 
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Sxnerimentt     to  become  red  daring  the  whole  process.  The-^  variatibnt 

ad  ob«^rva-     intended  toasceitain  how  far  the  nature  of  the  sas  depcndM 
lojis  on  .lie  in-  "  • 

luiimable  gas  Upon  the  tempeiatuie.  But  the  re&ults  were  not  quite  <9tifl- 
^"^'"^  P^^t.  factory.  Sometimes  the  gai»  was  the  same,  though  the  hmk 
differed;  and  sometimes  the  gas  varied,  though  all  tbecircum* 
stances  of  the  process  were  as  exactly  as  possible  the  same. 
The  differences  1  am  disposed  to  ascribe  to  variations  in  tbc 
properties  of  the  peat  employed.  The  gas  began  to  come 
over  very  speedily.  At  first  it  was  mixed  with  much  carbonic 
acid;  but  the  proportion  of  this  gas  diminished  as  the  process 
advanced,  though  in  one  instance  only  it  disappeared  odm- 
]pletefy.  The  quantify  of  gas  obtained  from  a  given  buBL  of 
peat  was  much  smaller  than  what  is  yielded  by  the  same  balk  of 
wood  or  pit-coal,  owing  probably  to  the  great  diffference  of 
weight  between  them. 

I  never  succeeded  in  procuring  the  gas  perfectly  par^  aiL 
besides  the  carbonic  acid  already 'mentioned,   it  always  coiil* 
taioed  a  portion  of  common  ^ir,  varying  from  l-8th  to  l-itb 
of  the  mixture,  according  to  the  process.    It  was  alwvys 
greatest  when  the  cast-iron  bottles  were  used,  and  least  with 
the  stone-ware  retorts;  owing  partly  to  the  smaller  site  of 
the  former,  which  did  not  allow  me  to  throw  away  so  great  a 
proportion  of  the  gas  which  first  came  over.     The  presence  of 
common  air  cannot  well  be  accounted  for  on  any  other  suppo- 
sition, than  that  the  ve<;sels  wire  not  altogether  air-tight ;  for 
the  tubes  which  conveyed  the  gas  to  tl)e  water-trough  were 
very  well  filled.     The  stone-ware  retorts  are  known  already 
not  to  be  impervious  to  air. 

To  remove  the  carbonic  acid,  1  at  first  washed  the  gas  in  a 
large  quantity  of  water;  but  finding  afterwards  that  a  portion 
of  carbonic  a^^id  still  remaineii,  notwithi^tanding  this  process,  J 
llemoved  it,  by  washirg  the  gas  in  lime-water. 

To  ascertain  tht  proportion  of  common  air  contained  in  the 
gas,  I  employed  nitrous  gas,  according  to  the  methrxl  of  Mr. 
JDailon,  afler  having  convinced  myself  of  the  accuracy  of  that 
method  by  repeated  experiments.  Into  a  long  narrow  tubct 
graduated  to  lOOihsof  a  ct*bic  inch,  a  portion  of  the  gas  to 
be  examined,  is  intrcd'jced.  and  its  bulk  being  noted  exactly,  a 
determinate  qaaiUity  of  nitious  gaf,  previously  measured  in  a 
similar  tube,  is  let  up  to  it.  If  any  common  air  be  present^ 
the  bulk  of  the  two  gases  gradually  ^diminishes.    The  dimtnu- 

tion 
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tionoTbalk,  whatever  it  may  be,  is  noted  down,  and  roulti*  ^*P«""^cn 
pfied  by  0.56842:  the  product  is  equal  to  the  measures  of  ^^oqj  (,^1^^ 
oxygen  present  in  the  inflammable  gas.     This  quantity  being  flammable 
multiplied  b>  5,  gives  the  bulk  of  common  air  mixed  with  the     °*  *^*^ 
gas  very  nearly. 

By  this  process,  I  ascertained  that  the  gas  procured  by  the 
first  distillation  of  peat,  upon  which  the  greater  number  of 
<^perimenri  were  made,  was  a  mixture  of 

Inflammable  gas   ....  88 
Common  air 12 


100 

or  it  contained  12  per  cent,  of  common  air. 

1.  This  gas  had  a  peculiar  empyreumatic  ^mell,  similar  to 
that  obtained  flrom  pit-coal  and  from  vegetable  ^uDslanccs  in 
general  by  distillation.  It  was  not  deprived  of  thi<;  smell  by 
Igitation  in  pure  wat^  or  lime-water.  But  after  washing  the 
gas  in  liquid  oxymuriatic  acid.  I  could  no  longer  perceive  tf. 
This  smell  is  usually  ascribed  by  chemists  to  a  small  quantity 
of  empyreumatic  oil  held  in  solution  by  the  gas ;  an  opinion 
not  yet  verified  by  any  direct  experiment. 

2.  It  is  not  seiisibly  diminished  by  standing  over  water  > 
oxymuriatic  acid  gas  does  not  immediately  produce  any  chan|^ 
on  its  bulk;  a  proof  that  it  contains  no  sensible  quantity  ef 
defiant  gas. 

3.  It  is  extremely  deleterious  to  animals  when  drawn  into 
the  lungs.  Some  years  ago,  wanting  to  empty  a  large  ait- 
holder  filled  with  gas  evolved  during  the -distillation  of  wood 
(which  is  probably  similar  to  the  ga«  from  peat),  I  inadver- 
tently applied  my  mouth  to  the  pipe,  to  driLw  out  the  gas  wich 
more  rapidity.  The  consequence  was,  that  afler  about  two 
inspirations,  I  dropt  down  on  the  floor  insensible,  and  my  ser- 
vant, who  supposed  me  dead,  ran  out  in  a  fright  for  assistftncc^ 
and  had  returned  again  before  I  recovered.  On  coming  to 
myself,  I  recollected  applying  my  mouth  to  the  stop-cock,  btt 
was  conscious  of  no  uneasy  sensation  whatever  previous  to 
fiiinting.  The  recovery,  however,  was  attended  with  very  un- 
pteasant  sensations,  which  continued  in  some  measure  during 
the  rest  of  the  day. 

4.  Its  specific  gravity  was  0.8358,  that  of  common  air  being 
reckoned  1.000«    To  see  whether  the*  gas  altered  its  natore 
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:xperimcnts     by  keeping,  it  was  left  a  month  standing  over  an  open  trough 

nd  observa-     of  water.     Its  specific  gravity  was  now  found  to  be  0»83^4,  or 

lammiible  gas  ^^^^  1  -2000th  less  than  when  newly  deprived  of  its  carbonic 

rom  peat        acid.    Though  these  experiments  were  made  with  as  much 

care  as  possible,  I  think,  it  not  unlikely  that  at  least  a  part  of 

this  small  difference  may  be  owing  to  errors  committed  in 

weighing  the  air. 

As  the  gas  was  not  pure,  but  contained  12  per  cent,  of  com;- 
man  air,  it  is  obvious  that  it  would  have  been  lighter,  if  the 
air  had  been  altogether  absent.  If  is  now  perfectly  estab* 
lished,  that  two  gases,  when  mixed,  do  not  sensibly  change 
their  bulk,  unless  they  have  the  property  of  combining  inti- 
mately, and  of  forming  a  new  gas,  which  is  not  the  case  with 
the  gas  from  peat  and  common  air.  We  may  therefore,  firom 
the  preceding  experiment,  deduce  the  specific  gcavity  of  ab- 
solutely pure  inflammable  gas,  firom  peat,  by  calculation.* 
This  method  gives  us  the  specific  gravity  of  the  pure  gas«  0*8 1 2^ 
Hence,  100  cubic  inches  of  it«  at  the  temperature  of  60*# 
would  weigh  25. 18  grs.  under  a  mean  barometer. 

When  this  gas  is  made  to  issue  from  a  narrow  aperture  into 
the  open  air,  and  a  lighted  taper  brought  in  contact  with  it,  il 
catches  fire,  and  burns  with  a  beautiful  bluish  red  flame* 
When  mixed  with  common  air  in  any  proportion  whatever 
.that  ^iil  burn,  and  kindled  in  a  close  vessel  by  an  electric 
spark,  the  flame  is  always  pale  blue.  If  it  be  mixed  with  a 
small  proportion  of  oxygen,  il  burns  with  a  reddish  blue  flame; 
but  with  its  own  bulk  of  that  gas,  the  flame  is  a  fine  white. 
A&er  the  combustion,  a  portion  of  carbonic  acid  may  always 
be  detected  in  the  detonating  vessel.  The  bulk  of  the  mixture 
is  always  diminished  after  combustion. 

6.  To  form  precise  notions  of  the  changes  produced  upon 
this  gas,  by  burning  it  with  common  air  and  with  oxygen,  a 
.considerable  number  of  experiments  were  essential;  for  as 
«.  these  experiments  are  necessarily  made  upon  very  small  quan- 
'iities  of  gas,  we  cau  hope  for  correct  results  only  by  taking  the 
«>'  mean 

■ 

*  Let  A  be  the  bulk  of  common,  air  in  the  mixture  j  a,  its  specific 

V^ravity ;  B,  the  bulk  of  inflammable  gas;  x,  its  specific  g^vity,  and  c 

the  specific  gravity  of  the   mixture.    We  have  A  c -t- B  c=ssA  a -i- B  x ; 

A  c  4-  B  c — A  a 

^d =sx.    In  the  present  case,  As=:19,  aasl*; 

B 

»i  CBsO*8954i  from  which  we  deduce  x=0.819a. 
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mean  of  a  gre^t  number  of  trials.    The  following  was  the  plan  Experiments 
which  1  followed.  f  "^  °*''*?'^T 

*«»«^M  X  .^iiv/w^u.  ,       .    n         tions  on  ihc  in- 

(1)  Before  beginning  each  set  of  experiments,  the  inflam- flammable  gai 
mable  gas  was  carefully  examined  by  the  method  formerly  de-  ^^^"^  P^*^ 
scribed. 

(2)  Common  air  was  always  taken  as  composed  of  21  parts 
of  oxygen  and  79  of  azote. 

(3)  The  purity  of  the  oxygen  gas  employed,  was  a<icer* 
tained  in  this  manner:  20  measures  of  it  were  let  up  into  a 
graduated  tube,  and  36  measures  of  nitrous  ga<i  added  to  them. 
The  diminution  of  bulk  was  noted  down,  and  multiplied  by 
0.36342.  The  product  was  the  portion  of  oxygen  contained 
in  the  20  measures  of  oxygen  gas  employed.  If  th.s  product 
amoimied  to  20, 1  concluded  that  my  gas  was  absolutely  pure; 
if  it  amounted  to  1 0, 1  concluded  that  the  ga>  contained  half  its 
bulk  of  azote,  and  so  on;  whatever  was  wanting  to  make  up 
the  20  being  always  considered  as  azote.  The  oxygen  gas 
employed  was  partly  procured  from  manganese  and   partly 

from  hyperoxy muriate  of  pot-ash.     It  was  purposely  employed  ' 

of  very  difierent  degrees  of  purity,  in  different  experiments,  as 
I  wanted  to  ascertain  the  effect  produced  by  the  presence  of 
different  proportions  of  azote  during  the  combustion  of  the 
gas. 

(4)  Thirty  measures  of  the  inflammable  gas  were  generally 
employed.  They  were  equal  to  0.3  of  a  cubic  inch.  Elach 
measure  of  oxygen  and  air  was  always  equal  to  1- 1 00th  part 
of  a  cubic  inch.  • 

(5)  The  gas  and  the  oxygen  were  mea«ured  separately  in 
narrow  tubes,  and  then  let  up  successively  ii.Lo  a  cylindrical 
glass  tube,  furnished  with  the  requisite  apparatus  for  passing 
an  electric  spark  through  it.  This  gia^s  tube  vv^is  previously 
filled  either  with  water  or  mercury,  according  as  the  combus- 
tion was  wanted  to  be  over  water  or  mercury.  ' 

(6)  Immediately  after  the  combustion,  the  residual  gas  was 
let  up  into  a  long  narrow  tube,  to  ascertain  its  bulk 

(7)  It  was  then  washed  in  lime-water,  and  the  diminution  of 
Its  bulk  noted  and  abscribed  to  the  absorption  of  carbonic  acid 
gas. 

(S)  In  some  cases,  the  residue,  thus  freed  from  carbonic 
acid,  was  mixed  with  a  fresh  portion  of  oxygen  gas,  returned 
to  the  detonating  tube,  detonated  a  second  time,  the  residue 

X  4  measured^ 
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jUperiments  'tneasured*  and  then  washed  in   lime^waterj    and    inMmvrf 
|aid  obterva-     again.     But  in  the  greater  number  of  experimeiib^  this  j^eped- 

ftanmsOile^nis  ^^  ^^^*  "^^  necessary,  and  therefore  omitted. 

ftmapuL  (9)  The  residue^  deprived  of  its  carbonic  acid«  being  pot 

into  a  long  narrow  tube*  a  determinate  quantity  of  nitrons  gu 
was  let  up  to  it,  and  the  diiinnution  of  bulk,  if  any,  was  noted 
and  multiplied  by  0.3684-2.  The  product  \^as  constdefed  as 
equal  to  the  measures  of  oxygen  contained  in  the  residiial  gas. 

(10)  This  portion  of  oxygen,  together  with  thearote  known 
lo  hare  been  present  from  the  first,  was  subtracted  from  thi 
residual  gas,  and  the  remainder,  if  any,  considered  as  inflaoH 
mable  gas  unconsumed. 

(11)  In  some  of  the  experiments,  this  method  was  ooni^ 
dered  as  not  sufficiently  precise,  and  another  was  emplofti. 
The  residual  gas  deprived  of  its  oxygen  by  nitrous  gu,  VM 
washed  in  a  saturated  solution  of  sulphate  of  iron,  till  tlie  wkda 
nitrous  gas  was  absorbed.  From  (he  remainder,  the  port  {on  of 
axote  present  in  the  nitrous  gas  employed,  waa  deducted.  TIm 
residue  was  compared  with  the  bulk  of  azote  known  to  have 
been  originaHy  present.  If  it  exceeded  that  quantity^  the  ex* 
ce^  was  considered  as  inflanunable  gas  unconsumed. 

From  this  account  it  will  be  perceived  that  there  is  soiii6 
nncerlainty  respecting  the  residual  unconsumed  inflammibk 
gas.  We  have  no  test  to  apply  which  can  immedktel/ 
indicate  its  presence ;  for  it  will  not  bum  with  oxygen^  nnlen 
its  quantity  be  considerable.  Notwithstanding  this  oncer« 
tainty,  by  varying  the  proportion  of  oxygen,  and  its  purity,  we 
obtain  results  sufficiently  satisfactory. 

7.  When  the  gas  from  peat  is  mixed  with  its  own  bulk  of 
commoi^air,  it  will  not  burn  at  all.  But  with  two,  three,  four, 
and  five  times  its  own  bulk  of  air,  it  burns.  The  combastion 
b  most  complete  with  three  atmospheres.  With  five,  the 
fiame  is  extremely  feeble,  though  most  of  the  gas  is  con- 
sumed. The  following  table  exhibits  the  result  of  my  experi- 
ments. The  gas  used  contained  12  per  cent,  of  common  aiCi 
and  the  experiments  were  made  over  water. 
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Mexmiret     M«u~iuci 
[>rin&sm-   oCConnnoD 
tuble  Cai  Air. 

KciiiluQ  af. 
ler  Corn- 

vijhed    in'jdded  to 
Jme  waierJResidue. 

Bnltof  tioMMlMit 
bomrm. 

1 

90 

30 

No  Combustion. 

2 

2t 

42 

Si 

31 

12 

ao 

3 

90 

90 

92.5 

81 

4 

12 

60 

61 

'9 

17 

55 

Bat  bdbre  ire  »n  form  any  estimate  of  the  mult  of  Ihna 
nperiaietit*,  it  will  be  nct-essary  to  separate  the  pure  inflam- 
■iMble  gu  and  ox  jgen  ftoin  thiTazote,  and  likewice  to  note  the 
«onipD»lion  of  the  rewdual  gas.  at  indicated  bj  the  tiials. 
Tkii  it  done  in  the  tbilowing  table. 


Si 

II 

1  " 

II 

■a 

Compni.  of  RirlUluc 

S 

1 

i 

1 

26.4 

6.8 

ae.B 

riO   j  No  Combuslion. 

2 

18.^ 

9.32 

35.  IB 

63   II  54 

3 

51 

l.IU 

35.1  S 

14.72 

3 

26.1 

19.4- 

74.2 

,.0 

92.5 

8.5 

81 

G.OO 

74.2 

3.3 

4 

10.6 

12.8 

48. (iO 

72 

61 

2 

59 

7.72 

43. d 

2.68 

From  thit  table  we  obtain  the  following. 

ftle    Gai 
coanitncd. 

Dnj^jeo 

Diminuiior 

of  bulk  af. 
Dic  acid  1! 

Carbonic 
icid  Coniu. 

2 

3.78 

8.22 

12 

a 

S 

2S.6 

13.4 

36 

8.5 

4 

7.92 

5.03 

13 

2 

11.48 

S.9 

20.a3 

4.5 

Avemge. 

100 

77.86     I177.86 

39.37 

Ditto  per  CenL 
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iMpenmentM        Trom  this  table,  it  appears  that  the  diflferent  experiments  by 

uftd  observ».     no  means  agree  with  each  other.     In  the  second^  for  example 

lammable^ns  ^®  oxygen  which  disappeared  was  more  than  double  of  the 

mnpeaL        gas  consumed^  while,  in  the  other  two  it  was  considerably  lest 

than  the  bulk  of  inflammable  gas  which  disappeared.    These 

anomalies,  which  appear  at  first  sigBt  irreconcileable,  are  in 

some  measure  accounted  for  by  the  subsequent  experiments. 

In  the  mean  time  they  shew  us  that  common  air  cannot  be  em* 

ployed  in  the  analysis  of  the  inflammable  gas  ft'om  peaL 

8.  If  we  substitute  oxygen  gas  for  common  air,  the  combus- 
tion is  more  violent,  and  the  detonation  loader.  If  the  pro- 
portion of  oxygen  be  small  compared  with  that  of  the  inflam- 
mable gas>  scarcely  any  of  it  can  be  detected  in  the  residuary 
gas,  after  the  detonation  is  over,  though  only  a  comparativdy 
•mall  portion  of  the  inflammable  gas  is  consumed.  Hence,  if 
we  add  a  new  porlion  of  oxygen  to  the  residuary  gas,  tbe  mix- 
ture will  detonate  a  second  time,  as  loudly  as  at  first.    This 

.  double  combustion  continues  till  the  oxygen  amounts  to  about 
two  thirds  of  the  inflammable  gas.     If  it  be  increased  beyond 
that  pioportion,  the  residuary  gas  becomes  incapable  of  burn- 
ing, with  what  portion  soever  of  new  oxygen  it  may  be 
.mixed. 

9.  The  first  set  of  expenments  were  made  with  oxygen  ob- 
tained from  the  black  oxide  of  manganese.  It  was  very  im- 
pure, containing  very  nearly  half  its  weight  of  azote.  Two 
different  quantities  of  this  oxygen  were  employed.  The  first 
was  composed  of 

57.9  oxygen 
42.1  azote 


100 

The  second  portion  was  composed  of 

47.89  oxygen 
52.11  azote 


JOO 

To  those  experiments,  in  which  the  fir^t  portion  of  oxygen 
was  employed,  the  letter  a  is  prefixed  ;  while  those  in  which 
the  second   portion  was  employed  are  distinguished  by  the 
letter  b.    The  inflammable  gas  was  the  same  as  that  em- 
ployed 


trLAllHABI.E   CAS. 


plojred  in  the  preceding  trial),  and  contained  12  percent,  of  ExperinieQta 
Gouumm  air.  The  ejtpetitnents  were  made  over  watei.  The  '^^"^j^*] 
followiiig  uble  exhibits  the  result  of  the  CKperiments.  flinuiuUe  | 


FIRST 

COMBUSTION 

SECOXD 
COMBUSTION- 

•3 

II 

:  1 

1, 

It 

iiii 

^1 

ii 

lii 

1 
1 

i 

- 

1 

30 

s 

K'oConibiislion 

" 

2 

30 

12 

35 

32 

12 

32 

2(i 

20 

43 

~ 

3 

30 

IS 

33 

■_'3 

Iti 

31 

23.5 

21 

38 

* 

30 

20 

37.5 

5 'J 

20 

36 

27 

31 

4S 

m 

3 

30 

21 

37 

30 

2+ 

42 

32 

29 

43 

m 

6 

30 

23  1  36 

■26.!, 

2S 

4f; 

33 

36 

46 

' 

7 
8 
9 

30 

32 

39   1     27 

32 

59 

59 

44. 

47 

Hold 
Combat. 

" 

30 

36 

4i 

31 

2(i 

43 

b 

20 

W 

33 

2H 

27 

34 

t 

10   20 

GO 

i7 

+3.5 

31 

46 

b 

M    20 

BO 

7S 

61 

4S 

40 

b 

12    20 

80 

77 

62 

1          1 

5G 

65 

b 

13    20 

80 

77 

Hi. 

II               !     ^^ 

53 

fr 

14    20 

100 

97 

83 

II               1     fi'^ 

fi4 
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BtvetimeAU  But  bcffbre  we  can  fiira  any  cx>rfect  klea  «f  tie  rMiiU  ^ 
Ml  obwrva.  these  experiments,  it  will  be  nevesMry  to  state  tlie  exact  qaaih 
flttnmabie  m  ^'^^^  of  pure  infUrnimable  gai»  of  pure  oxygen  and  aadCO  ^^ 
fton  peau        sent  in  each  mixture,  and  likewise  to  note  the  coraposiUoD  of 

the  residuary  gas,  as  indicated  by  the  analysb.    All  this  is 

done  in  the  succeeding  table. 


f 

FIRST  COMBUST 

ION. 

11 

3 
5 

SECOND  COMBUSTION 

' 

11 

Is 

si. 

7.71 

O 

i- 

(«  o 

•§1 

»  C 

id 
35 

33 

Addition.  | 

^1 

11 

acdi 

0«S 

Residue. 

\ 

O 

o 

N 

< 

• 

s 

1 

« 

1 

2 

26.4 

7.89 

9.57 

1 1.25 

12  93 

6.96 
9.28' 

504 

32 
34 

6 

MO  \2^S 

11.97 

3 

264 

10.03 

672 

5^ 

4.23 

16.29 

7.98 

4 

12.35 

37.5 

37 

36 

55 

7 

11.60 
13.92 
16.24 

840 
10.08 

36 

9 

4.4^1 9.5i 

2.9S 

5 

26.4 

14.67 

42 

10 

6^3 

23.01 

2-36 

6 

26'Ji\6'99 

\  4.(>  1 

9.5 

n.7t. 

46 

8 

lO.5il26.47l  129 

"*? 

26.4 

121.31 

16.29 

39 

41 
33 

12 
10 
10 

210 
5. 16 

1629 

8.61 

8 

264 

21.63 

17.97 
2270 
33.10 
4350 

1 

17.97 

7.87 

9 

17.6 
17.6 

19.70 

m 

4.05 

22.70 

1*25 

10 

2930 
38.90 

57 
78 
77 

U.5 
17 
15 
13 

ia5p 

-0.10 

00 

|l 

17.6 
17.6 

> 

23.21 

-3.7  i 

0 

12 

38.90 

43.50 
43^0 

/ 

19-52 

-1.02 

0 

13 

17.6 

36.90 
48^9 

77 
97 

2026 

435 

0.24 

14    17.€ 

54.01 

14 

3a94 

-1. 951  0 

These 
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Tkese  etperinents  are  of  two  kinds,  each  of  which  ought  to  EMrifbents 

)w  considered  separately.     In   the  first  five  the  oxygen  was  ^^  obscnra- 

r  J  •  11 J  J  *u  J         '**       "^  tions  on  the  in- 

applied  m  &ma:l  doses,  and  the  gas  underwent  two  successive  flammable  gas 

combustions.     In  the  last  eight,  tho  pioportion  ofoxvgen  was  ^m  pca:« 
greater,  and  one  combustion  only  took  place. 

By  in!ipecting  the  first  five  experiments,  it  will  appear  that  the 
inflammable  gas  was  never  entirely  burned,  but  the  residue  dh- 
minished  continually  as  the  proportion  of  oxygen  incTeased,  and 
in  the  last  of  the  list  of  them,  did  not  exceed  1-22d  part  of 
the  whole.  If  wc  examine  the  residual  gas  after  the  first  com^ 
buslion,  scarcely  any  oxygen  will  be  found  in  it:  indeed^  I 
couJd  detect  none  at  all,  except  when  the  proportion  of  oxygen 
approached  that  which  limited  the  combustion  to  a  single  dc-  ^ 
tonation.  By  subtracting  the  re^dual  gas  and  the  residual 
oxygen,  after  tl^e  second  combustion,  from  the  original  quan- 
tities present,  and  by  supposing  the  whole  oxygen  to  disappear 
in  the  first  combustion,  we  obtain  the  following  table  of  the 
relative  quantities  of  gas  and  oxygen  consumed,  and  of  carbo^ 
nic  acid  formed,  in  these  different  eJi:pertments. 


FIRST  COMBUSTION. 

SECOND  COMBUSTION. 

Gas  con- 
sumed. 

Oxygen 

consum- 

eo. 

Carbonic 
acid  Gas 
formed. 

Gas  con- 
sumed. 

Oxygen 
consum- 
ed 

Cat  honic 
acid  Gas 
formed. 

1 

2 

1 

3 

2.29 

7.71 

3 

1^.14 

5.86 

6 

7.97 

10.03 

5 

l«i5 

5.05 

5.5 

4 

5.65 

12.35         5.5 

7.82 

7.18 

^ 

5 

9.33 

14.671       7 

1 

14!71 

7.29 

10 

6 

14.il 

ie.99         9.5 

10.67 

5.93 

3 

7.95 

12.35         6 

11.16 

- 

6.26 

1 

7.7 

Average. 

POO 

155.35  i     7548    |  100     15.5.19 

69 

Average  percent. 

From  this  table,  it  appears  that  the  proportion  of  oxygen 
which  disappeared  by  tlie  first  detonation,  was  much  greater, 
compared  with  the  inflammable  gas  consumed,  than  in  the 
(lecoiid  oombustion.  The  average  of  the  first  coiq})astions  gives 

155 
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Experiments     155  measures  of  oxygen  to  100  of  the  gas  while  the  average 
9nd  obicrva-     ^f  the  second  gives  us  only  55  measures  of  the  oxygen  to  l(K> 
flammable  gat  of  the  gas.    In  the  first,  the  oxygen  consumed  wa$  one  hiif 
froib  peat.        greater,  and  in  the  second,  one  half  less,  than  the  inflammable 
gas.    The  first  detonation  was  always  louder  than  the  second^ 
and  accompanied  by  a  white  flame,  while,  in  the  second  de- 
tonation, the  gas  always  bums  with  a  blue  flame.     The  dimi- 
nutions of  bulk  are  always  greater  after  the  second  detonation 
than  after  the  first. 

If  we  examine  the  individual  experiments,  we  shall  find  thtt 
the  proportion  of  oxygen  consumed  by  the  first  detonation,  b 
a  maximum,  when  the  smallest  quantity  of  oxygen  present  ii 
(he  smallest  ])ossiblc,  and  that  it  gradually  diminishes  as  we 
increase  the  dose  of  oxygen.  Thus,  in  the  first  experiment, 
of  all,  the  oxygen  consumed  by  the  first  combustion  was  to  the 
gas  consumed  as  338  :  100;  whereas,  in  the  last  experiment, 
-it  was  only  as  1 17  ;  100.  In 'the  second  combustion,  on  die 
Contrary,  the  proportion  of- oxygen  consumed  rather  increases 
with  the  Hose.  In  the  first  experiment  of  all,  it  ts  not  quite 
equal  to  half  the  gas,  while,  in  the  last,  it  is  rather  more  than 
half  the  inflammable  gas  consumed. 

If  wc  consider  all  iliesc  circumstances,  it  will  appear  ex- 
tremely probable  that  (he  effect  of  the  first  combustion  is  two- 
fold: that  one  portion  of  the  gas  is  burnt,  while  another  com- 
bines with  oxygen  without  undergoing  combustion,  and  fbrmi 
either  carbonic  acid,  or  some  other  inflammable  gas  still  un- 
known. The  portion  of  thisg^w  gas  formed,  diminishes  with 
the  doses  of  oxygen,  because  the  proportion  of  gas  complecely 
burnt  increases.  It  was  doubtless  the  formation  of  this  new 
gas,  in  variable  proportions,  according  to  the  dose  of  air  em- 
ployed, that  occasioned  the  variations  in  the  result  when  the 
experiments  were  made  with  common  air. 

As  the  whole  quantity  of  inflammable  gas  was  never  con- 
sumed in  any  one  of  the  experiments  in  which  the  double  de- 
tonation was  employed,  and  as  the  residual  gas  most  probably 
consists,  at  least  in  part,  of  the  a«w  inflammable  gas  (brmed 
during  the  experimeuts,  it  is  obvious  tiiat  we  cannot  depend 
upon  these  trials  for  determining  correctly  the  proportion  of 
oxygen  which  the  gas  firom  peat  consumes.  The  average  of 
the  whole  of  them  gives  us  105.22  measures  of  oxygen  as  the 

proportion 
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proportion  consumed  by  100  roen-ares  of  the  gas.     But,  for  Experiments 

the  reason  assigned,  we  must  consider  this  quantity  as  rather  ^"'^  '^bscnra- 

•     .  tion!;  on  the  in« 

excessive.  flammable  {« 

As  to  the  carbonic  acid  gas  formed ,  we  cannot  draw  any  from  peat, 
inference  from  the  quantities  obtained  in  these  expi  riint.nts,be* 
cause  they  were  made  over  water ;  for  that  liquid  alwi.js  ab- 
sorbs a  portion  of  thi<  ga<.  The  portion  absorbed  is  variable, 
though  in  general  it  bears  some  relaf  ion  to  the  violence  of  the 
detonation  and  the  diminution  of  bulk  produced  by  it — being 
always  greatest  when  the  diminution  of  bulk  is  greatest.  But 
tbe  real  quantity  of  carbonic  acid  gas  formed,  can  only  be 
iucertained  by  repeating  the  experiments  over  mercury.  This, 
in  the  present  case,  was  not  done,  because  I  considered  all  the 
experiments  with  the  double  detonation  as  incapable  of  deter- 
mining the  objects  which  1  wanted  to  ascertain. 

From  the  eight  experiments  in  which  such  proportions  of 
oxygen  were  employed,  as  consumed  the  greatest  part  of  the 
gas,  by  a  single  combustion,  we  deduce  the  following  table. 


Measures 
of  Gas  coB- 
sumed. 

Mcasarcs 
of  Oxygen  j 
consumed. 

Carbonic 
acid  Gas 
formed. 

Diminution 
of  bulk 
supppo^ing; 
tlic  Carbo- 
nic acid  re- 
moved. 

7 

17.79 

17.21 

12 

35 

8 

18.53 

16.47 

10 

35 

9 

16.35 

15.65 

10* 

3« 

• 

10 

17.60 

18.80 

13.5 

36.5 

11 

17.60 

1569    j     17 

1 

39 

12 

17. 60 

19.38 

15 

38 

13 

17.36 

18.«4 

13 

36 

14 

17  60 

17  45 

14 

:^7 

■ ■  1. 

17.5:>          17.4.1 

13  08 

1  Average. 
Average  per  cent. 

100         1     99.20   1     74*53 

Experimeou  In  th^ese  experiments  it  deserves;  aliention,  that,  after  the 
Mid  obserya-  proportion  of  oxygen  employed  eatceedcd  a  little  tliat  of  the 
P»mai«blc  KM  infl&inmable  ga$>  there  remained  only  a  small  portion  of  lesif 
MB  ^fia^.  dwal  ga«  after  the  detonation,  ai>d  thpl  the  whole  of  the  inflam« 
mable  gas  was  consumed  when  the  oxygen  was  to  the  gas  at 
5  I S,  or  in  still  greater  proportions. 

It  deserves  particular  attentipp,  thatt  in  four  of  thpse  expe* 
risieois*  the  diminution  of  bulk  is  somewhat  greater  than  cm 
be  aocoupted  for  by  the  quantity  of  infUmmable  gas  and  oxy- 
gen coasumed.  Jhis  small  di^erence  I  ascribedj  at  first,  to 
•rrofs  which  had  bfen  committed  in  making  the  axperiments. 
But  after  repeating  ^  each  of  them  over,  again  three  or  fiuir 
iiines,  Yiiih  0r^ry  .poss^ie  preca^aUoio,  ^he  difference  still 
continued  as  at  fir4-  -^  I  an  disposed,  thereforoj  to  siscribe  it 
to  a  small  portion  of  the  aaote  ivhich  was  present,  having  com- 
bined with  oxygen,  and  having  formed  nitric  acid.  We  know 
that  this  happens  when  hydrogen*  diluted  with  aaote,  is  burnt 
with  an  excess  of  oxygen.  Th0  quantity  is  extremely  small, 
and  cannot  materially  alfect  the  results :  the  only  exception  is 
'  '  the  eleventh  experiment,  which  does  not  correspond  very  well 
with  the  rest.  Tbeaverage  of  ail  these  experiments  gives  us 
nearly  100  measures  of  oxygen  gas  consumed  by  lOO  measures 
of  inflammable  gas,  a  proportion  which  cannot  deviate  far 
from  the -truilw  The  proportion  of  carbonic  sK^id  formed  by 
the  combustion  of  100  measi^res  of  gas^  is  only  74.5  measures. 
Bnt  as  the  experiments  were  made  qver  water,  this  proportion 
is  rather  too  small.  On  repeating  .some  of  them  over  mercury, 
I  obtained  80.5  measures  of  carbonic  acid  g|ui  from  lOQ  mea- 
sures of  inflammable  gas  consumed.  These  experiments  tbea 
gave  us  the  following  proportions. 


Gas  con- 


sumed,       consumed,  of  bulk.       acid  formed 


lOa        -    100 


Oxy§eh 


T^ 


Dimmiitioo 


120 


Carbonic 


80 


IGU  As  the  small  portkns  of  azote  which  disappeared  in  these 
experiments  occasioned  lame  ambiguity,  I  prepared  some  pare 
gai  from;the^hyperoxymuriate  of  pot-ash*    It  was  composecT  of 

95.5  oxygen  ' 
4.5  aaote 

loao 

L'.  Having 


r 


7 


-c 

V 


i  ^ 


/  PWii;;, 


t22.=./ 
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Having  exhausted  my  whole  stock  of  gas  from  peat,  I  pre-  Experimenu 

pared  an  additional  quantity/ which,  after  being  freed  from  car-  ^^  observa- 
I      .        .J  J    r  tions  on  the  in- 

bonic  acid,  was  composed  of 


77  inflammable  gas 
23  common  air 


flammable  pv 
from  peat* 


100 


Its  specific  gravity  was  0.8516,  which  gives  us,  for  the  specific 
gravity  of  the  pure  inflammable  part,  0.8072.  This  gas,  of 
course,  is  a  little  lighter  than  that  used  in  the  preceding  expe- 
riments. But  the  diflerence  does  not  amount  to  4  per  cent. 
one  hundred  cubic  inches  of  it,  at  60*,  weigh  23.02  grains. 
The  following  table  exhibits  a  view  of  the  experiments  made 
with  this  gas  and  the  pure  oxygen. 


Measures 
of  Gas. 

i 
Measures' 
of    Oxy- 
gen. 

Residue 
after 
Combus- 
tion. 

Ditto, 
washed 
in  Lime- 
water. 

Nitrous 
gas  added 
lo    Resi- 
due. 

Bulk  of 
Residue. 

1 

20 

20 

24 

20 

36 

27.5 

■ 

2 

20 

30 

37 

30 

41 

18 

3 

20 

40 

46.5 

33 

54 

22 

4 

20 

50 

55 

47 

74 

23 

5 

20 

60 

05 

58 

104 

32 

To  understand  these  experiments,  we  must,  as  in  the  former 
case,  sepamte  the  pure  gas  and  oxygen  from  the  azote,  and 
state  the  nature  of  the  re>id(ial  gas,  as  ascertained  by  the  ana* 
lysis.     This  is  done  in  the  following  table. 


Measures 

m(    Piir«> 

ILlA^.l^r*. 

Measures 
of  Azote. 

Residual 
Gas. 

O^rhonip 

Residual  Gas. 

VI      *  UlV             *«»WM«M>^* 

Oai.          of  Oxygen 

Acid. 

Oxygen. 

Azote. 

Gas. 

1 

15.4 

90 

• 

4.58 

24 

4 

10.5 

4.58 

3.92 

2 

14.4 

29.57 

5.03 

37 

7 

19.5 

5  03 

5.47 

3 

15.4 

39.12 

5.4S 

46.5 

8.5 

25.8 

5.48 

672 

4 

15.4 

47.67 

5.93 

55 

8 

36.1 

5.95 

4.97   • 

5 

15.4 

58.22   1       6.38 

65       1       7 

47  9 

6.3J 

3.72 
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Experiments         It  is  remarkable,  that  the  whole  of  the  gas  was  never  con* 

and  obscrva-     sumed  in  any  of  these  experiments,  thousrh  there  was  present 
tjons  on  the  in-  .  ,  ^  *•         r  .1^ 

Samnublc  gas  *"  every  case  a  much  greater  proportion  of  oxygen  than  was 
om  peau  necessary.  Neither  did  the  proportion  of  residue  vary  nearly 
as  much  as  in  the  former  case.  The  following  table  gives  the 
proportion  of  gas  and  oxygen  consumed  in.  each-  experi- 
ment. 


Gas  consumed 

Oxygen    con- 
sumed. 

Carbonic  icid 
formed. 

Diminution  of 
bulk.     Carbo- 
nic  Acid    in- 
cluded. 

1 

11.48 

9.50 

4 

.    20 

2 

9.93 

10.07 

7 

20 

3 

8.68 

13.32 

8.5 

22 

4 

10.43 

11.57 

8 

23 

5 

11.63 

10.32 

7 

22 

10.44 

10.96 

6.9 

21.4 

100 

104.98 

66.1 

204.98 

The  oxygen  consumed  in  these  experiments  was  greater  than 
in  the  preceding.  The  proportion  of  carbonic  acid  is  appa- 
rently less,  because  the  experiments  were  made  over  water, 
and  the  bulk  was  more  diminished  by  the  combustion  than  in 
the  former  case.  When  they  were  repeated  over  mercury,  I 
obtained  an  average  of  8.5  measures  of  carbonic  acid  gas  from 
the  preceding  proportions  of  inflammable  gas  and  oxygen, 
which  gives  us  81.4  measures  of  carbonic  acid  gas  for  100  of 
the  gas  from  peat  consumed. 

The  mean  of  these  experiments  and  the  former  gives  us 
nearly  102  measures  of  oxygen  consumed,  and  81  measures  of 
carbonic  acid  formed,  for  every  100  measures  of  pure  inflam- 
mable gas  burnt;  and  these  proportions  I  consider  as  approach- 
ing as  near  precision  as  we  can  expect  to  go^  according  to  the 
present  mode  of  experimenting* 

11.  Haying 
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11.  Having  thus  ascertained  the  properties  of  the  gas  from  Experiments 
peatf  we  may  easily  determine  whether  the  opinion  by  Mr.  '^     ^     the  i  - 
William  Henry,  be  well  founded,  namely,   that  this  gas  is  a  flammable  gat 
mixture  of  the  inflammable  gases  with  which  we  are  already  ^^^^  ^^*^ 
acquainted. 

Of  the  four  known  inflammable  gases,  namely,  the  oleflant 
gas,  carbureted  hydrogen,  carbonic  oxide,  and  hydrogen,  of 
which  alone,  from  its  pro|>erties,  it  can  be  a  mixture,  we  must 
exclude  the  first,  because  the  bulk  oi  the  gas  from  peat  is  not 
sensibly  diminished  by  oxymuriatic  acid.  Only  three  hypo- 
theses, then,  can  be  formed ;  namely,  1st,  that  it  is  a  mixture 
of  carbureted  hydrogen  and  carbonic  oxide;  2d,  that  it  is  a 
mixture  of  carbonic  oxide  and  hydrogen ;  or,  3d,  that  it  is  a 
mixture  of  these  three  gases  ail  together.  Let  us  examine 
these  hypotheses. 

According  to  the  first  hypothesis,  our  gas  is  a  mixture  of 
carbonic  oxide  and  carbureted  hydrogen. 

The  specific  gravity  of  carbonic  oxide  is  ,  .  95  60= a 

carbureted  hydrogen  6000=* 
gas  from  peat  .  .  .  .  Jfl28=c 

Let  these  numbers  respectively  be  denoted  by  the  letters 
a,  h,  and  c,  and  let  the  portion  of  carbonic  oxide  in  the  mix- 
ture be  X,  and  that  of  carbureted  hydrogen,  ^;  then,  by  a  well- 
known  property  of  fluids,  we  have  jc  :  y : :  c — b :  a — c.  Hence, ' 
since  x  +y=100,  we  obtain  «=59.78  and5^=4^.20;  so  that 
if  the  gas  from  peat  be  a  mixture  of  these  two  gases,  it  must 
be  composed  of 

Carbonic  oxide    ...  60 
Carbureted  hydrogen   40 


100 
Now,  60  measures  of  carbonic  oxide  and  40  of  carbureted 
hydrogen,  when  burnt,  combine  with  the  following  proportions 
of  oxygen,  and  form  the  following  proportions  of  carbonic 
acid;  and  the  mixture  undergoes  the  following  diminution  of 
bulk. 


Ya  60 


260 
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CZDeriments 
ma  obsenra- 
Lioni  on  the  in-  ..  .      .  , , . 

Oxygen 
consumed. 

Carbonic  Acid 
formed. 

Diminution  of 
Bulk. 

Sammable  gag  _-^    ,      •    r\  -^ 
from  peau         ^  Carbonic  Oxide 

27 

54 

S3 

40  Carbureted  Hydrogen 

80 

40 

80 

Total  .  . 

107 

94 

MS 

The  proportion  of  oxygen  reqaired  by  this  supposition,  does 
not  differ  much  from  that  consumed  by  the  gas  from  peat;  but 
the  carbonic  acid  is  more  than  is  formed  by  the  ga^  from  peat. 
The  diminution  of  bulk  is  too  small.  And*  upon  the  whole* 
the  differences  are  greater  than  can  bo  ascribed  to  errors  in  the 
experiments. 

(2)  According  to  the  second  hypothesis^  tbe  gas  from  peat  is 
a  mixture  of  carbonic  acid  and  hydrogen. 

The  specific  gravity  of  carbonic  oxide    •  •  9560=^* 

hydrogen    •  •  •  •  •  0843:=^ 
gas  from  peat  .  .  .  8128=c 
Proportion  of  carbonic  oxide  in  the  mixture    =x 

hydrogen =^ 

We  have,  as  before,  x:y:i  c— * :  a— c.  From  this  we  ob- 
tain, as  before,  x=85.57  and  y=  16.43.  So  that,  if  this  hy- 
pothesis be  true,  tlie  gas  from  peat  must  be  a  mixture  of 

carbonic  oxide       S3.5 
hydrogen  gas         1 6.5 


100 


The  following  table  shews  the  oxygen  consumed,  the  car* 
bonic  acid  formed,  and  the  diminution  of  bulk,  when  such  a 
mixture  is  burnt  with  the  requisite  quantity  of  oxygen. 


Oxygen 
consumed. 

Carbonic  Acid 
formed. 

Diminution  of 
Bulk. 

83.5  Carbonic  Oxide 

37  5 

75.1 

45.9 

lti|*5  Hydrogen 

8.5 

0. 

25.0 

Total  .  . 

46.0 

75  1 

70.9 

Here 
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Here  the  diminution  of  bulk  is    very  different  from  the  Ezperimenu 

truth,  while  oxyzen  cbnsuroed  does  not  amount  to  half  the  real  fP**  obscnra- 

/  ^  ,    .  tions  on  uie  i; 

quantity.     This  hypothesis,  then,  is  still  less  admissible  than  ^?mm»Mft  f 

the  foiTOcr.  fr«n  ?«*«•  . 

(3)  The  third  hypothesis  only  remains  to  be  examined,  ac- 
cording to  which,  oar  gas  is  a  mixture  of  carbonic  oxide,  car- 
bureted hydrogen  and  hydrogen. 

It  is  obvious  that,  according  to  this  hypothesis,  the  quantity 
of  carbonic  twide  present  in  100  measured  of  the  gas  from  peat, 
can  never  be  less  than  60  measures,  nor,  greater  than  83 ;  tl^ 
the  carbureted  hydrogen  can  never  amount  to  'k)  measures, 
nor  tiM  hydrogen  to  16.     But  within  these  limits  there  is  an 
infinite  number  of  proportions  of  these  gasex,  which  will  pro- 
duce a  gas  having  cxa$;tly  the  specific  gravity  of  the  gas  from 
peat.     If,  however,  we  make  the  supposition,  which  will  be 
niifiiciently  precise  for  our  purpose,  that  one  of  the  gases  shall 
always  be  present  in  the  mixture,  in  such  proportions  as  to 
constitute  a  whole  number  of  measures,  then  the  number  of 
Mich  mixture  becomes  limited.     Thus,  if  we  pitch  upon  car* 
bonic  oxide  as  the  gas  which  must  make  a,  whole  number  of 
measures,  then  the  number  of  mixtures  will  scarcely.^xceed 
90.     But  it  is  needless  to  examine  the  products  of  the  combus* 
titm  of  tttcfa  mixtures,  because  none  of  them  approach  the  pro- 
'perties  of  the  gas  from  peat  so  nearly  as  the  mixture  of  carbonic 
oxide  and  carbureted  hydrogen.     The  following  are  a  few 
examples* 


•  "» 

Oxygen 
consumed. 

Carbonic 
Acid 
formed.     ^ 

Uiminii- 
tion  of 
Bulk. 

63 

28.35 

46.70 

34  65 

Carbureted  Hydrogen 

34.76 

69.52 

34.76 

69.52 

:  Hfdtogcn 

2.24 

1.12 

0- 

3.36 

Total  .  .  . 

100     . 

98.99 

91.46 

107.53 

VS 


Carbonic 
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ipcntncnts 

d  observa-  ^ 

)nii  on  ihc  in- 

unmablc   gas  . 

>m  peat.  Carbonic  Oxide 


Carburelud  Hydrogen 
-  Hydrogen 


65 


31.5 


35 


Carbonic 
Oxygen      Acid 


consumed. 


2925 


65  00 


ion  of 


fonned. 


Bulk. 


^8  5 


Sl.5 


Total  .   .  .'    100 


1.7S 


O. 


35.75 


63 


94        I     90 


5.25 


104 


If  wc  were  to  examine  all  these  mixtures  in  succesiion,  ve 
should  find  tliat  their  properties  deviate  more  and  more  fivm 
(hose  of  the  gas  from  peat,  as  tlie  proportion  of  carbonic  oxide 
..increases,   and  that  the  mixture  nearest  the  gas  from  peat  is 
;  |J^t  in  which  there  is  a  minimum  of  carbonic   oxide,  and  of 
,  courscj^^n  which  the  hydrogen  disappears  altogether;  that  is 
to,sa^^  it  is  the  mixtuie  of  carbonic  oxide  and  carbureted  hy- 
drogen already  examined.    Thus,  the  presence  of  pure  hydro- 
gen gas,  in  the  gas  from  peat,  cannot  be  admitted ;  indeed,  th/e 
evolution  of  it  from  a  vegetable  substance  exposed  to  heat,  is 
contrary  to  all  analogy.     But  I  own  I  was  very  much  inclined, 
from  the  result  of  the  preceding  investigation,  to  consider  the 
.  gas  from  peat  as  a  mixture  of  carbonic  oxide  and  c;arbuceied 
.  hydrogen.  atiJ  to  ascribe  the  differences  between  the  gas  which 
I  examined  an: I  such  a  mixture,  to  errors  into  which  I  liad  fallen 
in  making  the  experiments.     Accordingly,  I  repeated  the  ex* 
p«srimenLi>  J.iv  after  day,  on  purpose,  if  possible,  to  make  them 
tally  with  tiie  hypothesis.     But  as  the  result  of  all  the  trials 
was  cor<«tantiy  ihe  same,  I  was. obliged  to  reuounce  it  Afler- 
wards,   I  saltslieJ  myself  by  a  set  of  experiments,  to  be  ife- 
tajled  icinicdiattly,  that  the  hypothesis,  independent  of  errors 
of  expeiiniiMits,  IS  iiiadmissible.  . 

12.  The  ^a&  i  om  peat,  then,  not  being -a  mixture  of  any 
known  ga  c  wq  must  cithei*  admit  it  as  a  peculiar  compound 
ga^,d. ti^rcni  f»oiii  every  other  previously  known,  or  at  ieastas 
ccntalnii  g  'i  il.ixUne  of  a  peculiar  and  hitherto  unknown  gas. 
The  /i^^l  o!  »t»cse  oj^inions  vQ.7iy  be  admitted  at  present  provi- 
sionally, till  a  ni<Te  v^oiupleic  investigation  of  the  inflammable 
ga  OS  ^:(j^.\  vegetables  enable  us  to  decide  whether  the  second 
be  possible. 

Let 
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Let  us  endeavour,  then,  from  the  preceiling  experiments,  Experimenu 

to  ascertain  the  constituents  of  this  n;  \%  gas.     The  reasonins"  ^."^  observ^ 
r  L-  '     ^1  ..         .  1        1     •     /-        I    J  tions  on  the  in- 

irom  wnicii   these  constituents  are  reduced,  is  founded  on  a  flammable  gai 

hypothesis  not  yet  strirtiy  .xmcnstrated,  though  sufficiently  from  peat.  . 
probable  to  be  admitted  by  chemists :  the  hypothesis  is,  that 
wh(>n  a  mixture  of  the  inflammable  gas  and  oxygen  are  burnt» 
all  that  portion  of  both  which  disappears  is  converted  into 
water  and  carbonic  acid.  The  proportion  of  carbonic  acid 
formed  is  known  rrom  the  experiments,  while  the  proportion 
of  water  is  deduced  from  it  in  the  followmg  manner :  When 
oxygen  gas  is  converted  into  carbonic  acid,  its  bulk  is  not  sen- 
sibly altered ;  therefore,  the  quantity  of  carbonic  acid  formed 
being  subtracted  from  the  quantity  of  oxygen  consumed,  leaves 
a  remainder  of  oxygen  gas  which  entered  into  combustioi^ 
but  did  not  form  carbonic  acid.  It  is  presumed  thai  the  re- 
mainder went  to  the  formation  of  water.  Jt  must,  therefore^ 
have  combined  with  the  hydrogen  contained  in  the  inflam- 
mable gas.  Now,  to  obtain  the  weight  of  this  hydrogen,  it  is 
only  necessary  to  know,  that  when  oxygen  is  burnt  with 
hydrogen,  it  combines  with  very  nearly  twice  its  bulk  of  that 
inflammable  gas. 

Having  thus  obtained  the  quantity  of  carbonic  acid  and  of 
water,  formed  by  the  combustion  of  the  gas,  as  the  carbon  in 
the  one  and  the  hydrogen  in  the  other  were  furnished  by  the 
inflammable  gas,  while  the  oxygen  was  furnished  by  the  oxygen 
gas  present,  we  add  the  weight  of  that  carbon  and  hydrogen 
together,  and  compare  it  with  the  weight  of  the  inflammable 
gas  consumed.  If  the  two  weights  are  equal,  we  conclude 
that  the  inflammable  gas  was  composed  of  the  proportion  of 
carbon  and  hydrogen  obtained  by  the  experiments.  But  if  the 
wcightof  the  gas  be  greater  than  that  of  the  carbon  and  hy- 
drogen, wc  are  obliged  to  have  recourse  to  a  new  hypothesis, 
and  to  suppo'sc  that  the  difference  of  weight  is  owing  to  a 
portion  of  oxygen  and  hydrogen  present  in  the  gas,  which 
combined  during  the  combustion,  and  formed  water.  The 
proportion  of  these  two  substances  deduced  from  the  hypother 
sis,  is  added  to  the  hydrogen  and  carbon  previously  obtained : 
thus  making  up  the  whole  weight  of  gas,  and  giving  us  the 
constituents. 

From  this  account  of  the  mode  of  analysing  these  gases,  it 
is  obvious,  that  it  is  liable  to  some  degree  of  uncertainty.    But 

y  *  the 
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Ezpeiimcnu     the  preset  state  of  chemical  science  does  not  admit  of  any 

and  obtenra-     thing  more  precise ;  for,  dedadnir  the  proportion  of  carbon 

Bamtnable  gat  *^^^  the  carbonic  acid  formed,  I  consider  it  as  amotintmg 

from  peat.        to  0.28  of  the  weight  oC  that  gas«    For  the  experiments  of 

Lavoisier  and  Smithson  Tennant  appear  to  me  much  more 

precise  than  those  of  Morveau,  which,  indeed,  are  contn- 

dicted  by  the  more  recent  experiments  of  BerthoUet,  and  were 

not  made  in  such  a  way  as  to  be  sutceptible  of  very  correct 

results. 

As  the  gas  employed,  in  the  preceding  sets  of  experiments 
diflfered  a  little  in  its  specific  gravity,  we  cannot  tdce  the  mean 
Tesultof  both.  If  we  take  the  last  set,  we  have  100  inches  of 
Iht  gas  equal  in  weight  to  25  grains,  consuming  1 05  inches  of 
■pxygen,  and  producing  81.4  inches  of  carbonic  acid. 
8 1 .4  inches  of  oxygen  formed  carbonic  acid 
2S.d  went  to  the  formation  of  water, 

and  combined  with  about  47.2  inches  of  hydrogen,  supposing 
it  in  the  state  of  gas. 

81 .4  inches  of  carbonic  acid  contain  of  carbon  10.6  gn. 
47.2  inches  of  hydrogen  weigh  —  1 .2 

Total         11.8 
Weight  of  100  inches  of  the  gas      —       25.02 

Deficiency         —  —  —       1.1.22 

'  These  13.22  grains  we  suppose  to  have  been  oxygen  and 
hydrogen  present  in  the  gas,  and  which  combined  to  form 
water  during  the  combustion.  But*water  contains  very  nearly 
]-7th  of  its  weight  of  hydrogen.  Hence,  they  are  com- 
posed of 

11.02  oxygen 
2.20  hydrogen 

13.22 

These  being  added  to  the  11.8  grains  formerly  obtainedi 
Ipve  us,  for  the  constituents  of  the  gas  from  peat» 

11.02  oxygen 
10.60^carbon 
3.40  hydrogen 

25.02 

or. 
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or,  percent,   i^     oxygen  Experimenu 

42,4  carbon  *"°  obtcnra- 

.«  >,  1     ,  tions  on  the  in- 

13.6  hydrogen  ftamnuibUs  fB 

'  frompeit. 

100.0 

As  this  gas  contains  three  constituents,  we  may  give  it  the 
provisional  name  of  oxycarbureted  hydrogen,  till  fature  ex* 
periments  determine  whether  it  be  a  mixture  or  a  chemical 
compound. 

13.  The  gas  employed  in  the  preceding  experiments^ 
thoagh  its  specific  gravity  varied  a  little,  was,  however,  pretty 
nearly  uniform  in  that  respect.  But,  in  the  course  of  my  ex- 
periments on  peat,  I  obtained  portions  of  inflammable  gas  ^ 
which  differed  very  much,  both  in  their  specific  gravity  and  in 
'  their  other  properties,  from  the  gas  which  we  have  just  exa- 
mined. I  select  the  following  experiments  as  the  most  striking 
that  occurred. 

The  peat  was  distilled  slowly  in  a  small  iron  bottle.  The 
gas  which  came  over  was  received  in  two  different  jars.  The 
first  portion  that  canLC  over  was  found  to  be  a  mixture  of 

75  inflammable  gas 
^  Its  common  air 

100 
Its  specific  gravity  was  only  *7274;  which  gives  for  the 
specific  gravity  of  the  pure  inflammable  peat  0.6365.    Hence^ 
100  cubic  inches  of  it,  at  60<^,  weigh  only  19.73  grains. 

The  second  portion  which  came  over  was  fbimd  to  be  a  mix* 
lure  of 

71.7  inflammable  gas 
18.3  common  air 

100 

Its  specific  gravity  was  0.6833,  which  gives  us^  for  the  spe- 
cific gravity  of  the  pure  inflammable  portion  0.6082.  Thus 
the  twa  portiof^  of  gas  differed  from  each  other  in  their  spcci* 
lie  ^avity,  and  both  of  them  were  nruch  lighter  than  the  gas 
previo  .««Iy  examined.  Indeed,  they  approached  very  nearly 
to  the  specific  gravity  of  pure  carbureted  hydrogen. 

With  the  first  portion  of  inflammable  gas  thus  obtained,  I 

nnde  the  following  experiments.    The  oxygen  used  contained 

4^  per  cent  ofaaote. 

From 
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Experimeots 
anoobserva- 
tunsonihein- 

^^■Mwa^l^    gtt 

from  peat.         — 
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* 

Measures 
of  Gas. 

Measures 
of  Oxygen. 

Residue  af- 
ter  Com- 
bustion. 

Ditto, 
washed 
with  Lime- 
water. 

Nitrous 
Gas 

added. 

Residue. 

1 

20 

20 

23 

19 

46 

41 

2 

20 

40 

42 

37 

60 

33 

3 

20 

60 

61.5 

Sh 

118 

63.5 

From  these  experiments  we  can  easily  deduce  the  foUcywing 
table. 


Measures 
of  Gas. 

• 

Measures 
ofOyygen 

Measures 

of  Azoic. 

Residue. 

Carbonic 
Acid. 

Residual  Gas. 

Oxygen. 

Azote. 

^2iS 

] 

15 

^flo.r 

4.!> 

C15 

4 

8.84 

4.9 

5.26 

% 

15 

09.2 

5.8 

42     . 

5 

23.57 

5.8 

7.63 

3 

15 

*  58.3 

6.7 

61.5 

6.5 

40.34 

6.7 

7.96 

It  is  carious  that,  in  these  experiments,  the  whole  of  the 
gas  was  never  consumed — u  proof  that  the  combustion  is  most 
complelc,  when  a  considerable  quantity  of  azote  is  present. 
It  is  in  Iced  possible,  though  not  probable,  that  the  constant 
residue  was  incombustible.  We  have  no  means  of  verifying 
this  by  experiment.  From  the  preceding  table  we  deduce  the 
lollowing,  which  exhibits  the  proportion  of  gas  andjoxygen 
consumed,  and  of  carbonic  acid  formed. 


Gas   con- 
sumed. 

Diminution  of 
bulk,    inchid- 

'  Oxygen    in^    Carbonic 

consumed. 'Acid. 

1  -; 

Carbonic 

Acid 

formed. 

-• 

1 

9.74 

.  11.26 

21 

4 

•4 

2 

'  7.37 

15.63 

23 

5 

'i 

3 

7.04 

17.96 

25 

Q.S 

:  Average 

8.05.   : 

U.9^    . 

23 

1 

5.17 

Average  percent 

,1   .»:.'   I 

.  lioo 

186 

.     ^8«.-?il 

•  • 

6i.3Q  K 

Here 
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Hera  (he  proportion  ofoxygen  consumed  increased  with  the  Experimentt 
proportion  present.    The  average  result  is  very  different  from  and  observt- 
that  obtained'  in  the  former  experiments ;  since  here   100  o^fl^^^iublc^Oi 
gas  consumed  1 86  ofoxygen,  whereas^  in  the  former  case,  the  from  peat, 
gas  consumed  only  its  own  bulk  of  oxygen.     The  proportion 
of  carbonic  acid  gas  is  too  small;  but  over  mercury  it  amounted 
only  to  70  for  the  hundred  of  gas. 

Here  70  inches  ofoxygen  went  to  the  formation  of  carbonic 
-acid,  and   11 6  to  that  of  water.     These  last  must  have  com* 
bined  with  what  was  equivalent  to  232  inches  of  hydrogen. 
70  inches  of  carbonic  acid  contains  of  carbon    9.1 1  grs, 
232  inches  of  hydrogen  —  —         6.03 

..tl..  ■ 

.  J  Weight  of  100  inches  gas         19.73 

Residue  —  —        4.59 

..  Tliii  residue  must  be  water,  and  composed  of 
0.65  hydrogen 
'3.94  oxygen 

4.59         , 
'     Hlence  the  ,gas  is  composed  of  9.11  carbon 

.  6.68  hydrogen 

3.94  oxygen 


Ji: 


19.73 


or  per  cent  of  46  carbon 
'  34  hydrogen 

20  oxygen 
The  great  dl6fcreilce  between  this  gas  and  the  preceding 
€onsis4s  in  tke  diminution  of  the  oxygen  and  the  increase  of  the 
hydft>geii. 

New,    this  ga<;  cannot  be  a  mixture  of  carbonic  oxide 

and  carbureted  hydrogen :  its  specific  gravity  approaches  too 

'  -nearly  to  that  of  the  latter  gas,  to  admit  an)  rouble  quantity 

of  the  former.     It  cannot  bt.  carbureted  hydrogen,  jecAuse  the 

proportion  of  carbonic  acid  formed  during  its  conibuitioo  it 

too  small  to  admit  of  that  supposition. 

'  With  the  second  portion  of  inflammable  gas^  which  hail  a 

..  .    >    ~ .  smaller 
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jbrnrimenu     smaller  specific  gravity  than  Uie  first  portkuif  the  iaikjmkkg  ex* 
aaa  obscn 


■ad  observa^     periiii«its  were  nade. 
tioas  oo  the  m-  ^ 
.iUaunaUt  gas 
fiPompeau 


t 

Measures 
of  Gas. 

Measures 
of  Oxygen. 

Residue  af- 
ter  Com- 
bustion. 

Ditto, 
washed 
witli  Lime- 
water. 

Nitrous 

Gas 

added. 

* 
ResiduQi 

1 

20 

20 

15 

9 

27 

27 

2 

20 

40 

36 

29 

55 

S 

20 

60 

56 

47 

113.5 

59    , 

From  these  ex[)eriments  we  obtain  the  following  table. 


Measures 
of  Pure 
Gas. 

Measures 
of  Pure 
Oxygen. 

Measures 
of  Azote. 

Residue. 

Carbonic 

Acid 

formed. 

Residual  Gas. 

Ozy^n. 

Azote. 

Gas. 

1 

16.34 

19.83 

3.83 

15 

6 

1.2 

3.8d 

3.97 

2 

16.34 

38.93 

4.73 

36 

7     .: 

2a80 

4.73 

3.97 

3 

16.34 

58  03 

5.63 

56 

9. 

37.40 

5.63 

3.97 

It  i<;  remarkable  Ihat^  in  these  experhnents,  the  residual  gs^ 
was  always  the  same.  This  renders  it  probable  that  it  was 
incombustible^,  and  ihat  it  differed  in  its  nature  from  the  gas 
which  was  consumed.  The  following  table  exhibits  the  quan- 
tities oi  gas  and  oxygen  consumed j  and  of  carbonic  acid 
formed,  in  each  experiment. 

: I 1 


; 

■  ■  *   ■ 


Gas  con- 
sumed. 


Oxyycn 
consomeo. 


Jl>in)inution  oli 

[bulk,   includ-lcarbonic 


12.37 


•  .   • 


Average 


i;  . 


.Average  pef  cent. 


18.63 


12.37 


18.13 


ing  .  Carbonic 
Acid. 


Acid 
fbcmed. 


^-P-»* 


31 


'    '> 


31 


12.37 


21;63 


12.37 


19.46 


100 


158.7 


34 


32 


258.7 


m0mmmmmm0> 


M   III! 


9 


7.3 


59.01 
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Hm'ihe  qmnthf  of  oxygen  consumed  is  less  than  in  the  Expcrhnent* 
preceding  experiments.    On  repeating  the  combustion  over  »«<*  ***^!S!|^L 
meicury,  I  oblxined  60.63  as  the  proportion  of  carbonic  acid  ^^^^^^kj^  ^^ 
from  100  gas  consumed,  from] 

Here  60  inches  of  oxygen  went  to  the  formation  of  carbonic 
acid  and  97  to  the  formation  of  water.  These  last  must  hava 
combined  with  what  was  equivalent  to  19i  inches  of  hydrogen 
gas. 

60  inches  of  carbonic  acid  gas  contain  of  carbon  7.81  grs. 

194  inches  of. hydrogen  weigh  —  5.04 

^^•-^^■» 

Total       12.85 
Weight  of  100  inches  of  gas       18.85 

Residue  6 

This  residue  must  be  water,  and  composed  of 

5.15  oxygen 
.85  hydrogen 

6.00 

Hence^  the  gas  is  composed  of  7.81  carbon 

6.89  hydrogen 
5.15  oxygen 

^0r»  per  cent,  of  41.45  carbon 

51.25  hydrogen 
27.30  oxygen 

100.00 

Theie  experiments  were  not,  perhaps,  sufficiently  numerous  to 
CDtiife  results  that  can  be  altogether  depended  on ;  yet,  as  they ' 
were  made  with  all  possible  care,  and  some  of  them  repeated 
two  or  three  times,  the  errors,  I  think,  cannot  be  very  great. 

It  it  obvious  that  this  inflammable  gas,  especially  the  last 
portion,  cannot  be  a  mixture  of  carbonic  oxide  and  carbureted 
nydrogen,  as  its  specific  gravity  is  but  very  little  greater  than 
the  lightest  of  these  gases.  It  cannot  be  carbureted  hydrogen* 
becaate  it  neither  consumes  so  much  oxygen,  nor  forms  nearly 
ao  mnch-cai'bonic  o^ide.  But  as  the  gas  from  peat  varies  in  its 
tpedfic  gravity  and  in  its  other  properties,  it  is  not  improbable 
that  it  is  a  mixture  of  two  gases  which  vary  in  their  propor- 
tj(^ns.    One  of  the^m  may  be  carbonic  oxide;  but  I  think  I 

have 
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Ezperimentt     have  demonstrated  thai  the  other  must  be  a  gas  with  whidi  we 
and  oberira.     ^^^  ^i\\\  unacquainted,  in  a  separate  state.     Jt  must  be  sped- 
<Umm>H^  gas  fic^y  lighter  than  carbureted  hydrogen;  must  contain  less  car* 
from  peau        bon  and  more  hydrogen.    Were  we  to  suppose  it  a  spedes  of 
carbureted  hydrogen,  it  would  not  be  difficult  to  deduce  its 
spedfic  gravity  and  its  constituents,  from  the  preceding  expe- 
riments.    But  if  oxygen  enters  into  its  composition*   as  is 
by  no  means  improbable,  tlie  preceding  experiments  do  not 
furnish  us  with'  tbe  requisite  data.     At  any  rate,  it  would  be 
premature,  at  present,  to  enter  upon  any  such  investigation  tfll 
a  greater  number  of  the  inflammable  gases  yielded  by  vege- 
tables be  examined. 


II. 

Observatiofis  on  Professor  Leslies  Theory  of  Caloric,     In  a  Leh 
ter  from  Dr,  Halliday,  of  Haksworth, 

To  Mr.  NICHOLSON. 
S  I  R, 

Whether  radi- ^^p-pEj^  reading  Professor  Leslie's  very  excellent  tmtise 

ant  caloric  be  o  /  ^ 

propaf  ated       On  heat,  I  confess  I  became  a  convert  to  his  ingenious  Theory 

with  great  ve-  ©f  Radiant  Caloric,  and  then  instituted  a  few  experiments,  not 
much  different  from  his,  with  the  view  of  confirming  my  opi- 
nions still  more.  These  experiments,  however^  which  I  fear 
were  not  performed  with  too  much  accuracy,  have  somewhat 
shaken  my  faith,  in  the  Professor's  theory ;  and  I  am  now 
more  than  ever  convinced  of  the  truth  of  the  generally-received 
notion,  viz.  "  that  caloric  is  capable  of  being  projected  in 
right  lines  with  great  velocity,  and  that  these  lines  obey  nearly 
the  same  laws  of  motion  as  the  rays  of  light."  I  shall  not 
enter  into  a  detail  of  the  experiments  at  present,  but  merely 
state  their  results,  and  the  reasons  why  I  have  been  induced  to 
alter  my  sentiments;  and  I  shall  only  advert  to  tho^e  firom 
which  Mr.  Leslie  has  inferred  the  theory  he  has  formed  of 
radiant  caloric. 

Mr. 
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Mr.  Leslie  found,  that  when  a  screen  of  tinfoil  or  even  gold-  professor  Let- 
leaf,  which  is  600  limes  thinner  than  the  linfuil,  was  inter-  l>^''s  Experi* 
posed  between  the  thermometer  and  tht;  ro.i  pusverfiil  radi^'^*^'*^*' 
eating  surface  of  the  heated  vessel,  ih^  cfla.l  oii  iiit*  ihormo« 
iQeter  wa^  completely  intercepted.     But  that  a  pahe  ot  glass 
only  intercepted  four  fifths  of  the  caloric,  while  a  sheet  of  paper 
did  not  intercept  so  much;  and,  in  order  to  do  away  the  sup- 
position, that  the  effect  produced  on  the  thermometer  in  the  ^ 
experiments  with  the  glass  and  paper,  was  owing  to  part  of 
the  radiant  caloric  passing  through   their  substance,  he  ob- 
serves, that  this  effect  was  only  produced  when  the  screens 
were  placed  about  two  inches  from  the  heated  surface,  and 
that  wh^  about  a  foot  from  the  tin  vessel,  tlie  rise  in  the  ther- 
nometer  was  not  one  thirteenth  of  what  it  was  in  the  first  po* 
sition.     Hence  he  concludes,  that  the  calorific  influence  is 
completely  arrested,  and  that  the  screen,  by  this,  acquires  heat, 
and,  in  its  turn,  displays  the  same  energy  as  if  it  liad  formed  the 
surface  of  a  new  canister  of  the  corresponding  temperature. 

Now,  Sir,  in  repeating  these  experiments,  I  observed  the  Facts  and  db- 

same  results,  but  was  led  to  somewhat  different  conclusions.  ^J"^*^*^^^  ^ 
»  •        t         1  r    1  shew  tliat   ra- 

I  conceive  that  the  screens  of  glass  and  paper  do  not  entirely  diant  caiDrit 

arrest  the  radiant  caloric,  but  that  they  allow  part  of  it  to  pass,  P*"5^*  ^^^^Z^ 
and  I  do  so  for  this  reason.  When  the  screen  was  placed  two 
inches  from  the  heated  surface,  I  observed  it  acquired  heat 
not  only  from  the  rays  which  it  had  arrested,  but  also  by  com' 
munication ;  when  I  placed  it  about  a  foot  from  the  canister, 
it  had  not  its  temperature  varied  at  all,  and  therefore  I  con« 
ceive  the  effect  upon  the  thermometer  was  produced  whoUt/  by 
the  lays  of  caloric  which  passed  through  its  substance. 

In  the  first  instance,  the  glass  screen  received  caloric,  not  jjcat  trantmit- 
ODly  by  radiation^  but  still  more  by  communication  fro/a  the  ted  throush  bo- 
heated  surface;  so  that  its  temperature  was  raised,  and  it  be-  tlleir^um^'cra-. 
came  capable  of  radicating  in  its  turn;  of  course,  the  rays  turc  being 
from  the  canister  which  passed   through  the  screen,  assisted  ''*"^**- 
by  those  from  tha  screen  ii  cli,  pr)d  -i  v.  I  a  greater  effect  on  the 
thermometer.     But,  in  the  second  case,  ihe,  screen  received  no 
caloric  hy  communicatiofi/iU  temperature  was  notiaised,  there- 
fore it  could  not,  as  Mr.  Leslie  would  have  it,  "  display  any 
energy  in  causing  a  fluctuation,  or  partial  swell,   in  ihe  mass 
of  air,  so  as  to  transport  the  heat.     I  was  anxious  to  ascertain 
whether  or  not  the  pane  of  glass,  when  placed  about  a  foot 

distant, . 


distant  from  the  heated  surface^  did  acquire  any  increase  of 
temperature;  but  I  assure  you,  if  so,  I  could  not  discover  it  by 
a  very  delicate  air  thermometer :  so  that  1  conclude^  that  the 
effect  produoed  on  the  thermometer^  in  the  focus  of  the  reflec- 
tion, was  by  the  calorific  rays  wMch  passed  through  the 
screen.  . 

Eiperimeiit  I  consider  Mr.  Leslie's  experiment  with  the  sheet  «of  ice  at 

with  a  sheet  of  establishing  nothing  whatever;  for  here  the  rays  are  not  only 
arrested,  but  absorbed  ;  and  though  I  am  inclined  to  believe 
that  some  of  the  rays  are  transmitted,  yet  that  the  **  frtgortfic 
lays/'  if  I  may  be  allowed  the  toprdssion,  for  the  sake  of  being 
understood,  are  more  than  able  to  counteract  any  effect  which 
they  could  produce.  ' 

Remarks  on  .  Jq  tlie  last  experiment  which  I  shall  at  present  notice,  and 
nent  ^^  iHiich  Mr.  L.  regards  as  the  experihieninm  brucU,  I  think  he' 
KhMs.  does  more  to  establish  the  fact,  that  part  of  the  radiant  cafaric^ 

does  pass  through  glass,  than  to  make  good  his  own  theory ;  lor' 
here  we  see  the  efiect  produced,  when  there  is  a  certainiy- 
Ihat  none  of  the  radiant  caloric  can  pass,  and  we  find  that  this 
efiect  is  leueteteris  pmnbus,  by  two  degrees,  than  when  thefe- 
was  a  possibility  that  soitie  part  of  it  might  pass;  and  if  we* 
compare  ^  that  with  the  quantity  which  passed  through  the  glass 
in  the  former  experiment,  we  shall  find  that  they  are  nearly 
equal ;  and  as  metallic  surfaces  reflect  ihe  whole  of  the  radiant 
caloric,  I  conceive  there  is  but  little  difficulty  in  accountingfer 
the  striking  difierence  which  he  observes  took  place  when  the  - 
tin  coatings  of  the  panes  of  glass  were  on  the  outer  side.    I 
admit,  with  Mr.  Leslie,  that  the  calorific  emanation  is  inca- 
pable of  permeating  solid  substances  which  are  opaque ;  but 
when  light  can  pass  through,  I  am  inclined  to  believe  that 
Scnaral  Con*  radiant  calcric  is  jalso  capable  of  finding  its  way,  or,  in  other 
diision.  words,  that  radiant  caloric  is  capable  of  passing  through  trans* 

parent  solid  substances. 

Sir,  I  have  ventured  to  trouble  you  with  these  rather  puerile 
observations,  with  the  view  of  drawing  some  of  your  corres^ 
pondents  to  the  subject.  It  is  a  field  in  which  much  may  yet 
be  done* 

I  am.  Sir, 

Your  very  obedient  Ser\'ant, 

ANDREW  HALUDAY,  M.D. 

III. 
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DeMCriptioH  of  a  Drag /or  raising  (he  Bodies  of  Persons  who 
hactsunk  under  IVaier.     By  Dr.  Cogan>  of  Bath  *, 


SIR, 


F, 


ROM  the  Reports  of  the  Rojal  Humane  Societf  for  the  Premium  for  % 
yev  1S03,  I  learn^  that  a  premium  is  offered  hy  the  Society  ^^S' 
instttated  in  London,  for  tlie  Encouragement  of  Ati«,  Maoa- 
ficturesj  &c.  "  To  the  person  who  shall  invent  and  produce: 
to  the  Society  a  cheap  and  portable  drag,  or  other  machine, 
superior  to  those  now  in  use,  /or  the  purpose  of  taking  up  inr 
the  best  and  most  expeditious  manner,  and  with  the  least  in>- 
jary  to,  the  bodies  of  persons  who  shafi  have  sunk  under 
water:"  and  accordingly  I  beg  leave  to  submit  to  the  mspec- 

tion  of  the  Society  two  models. 

I  have  long.  Sir,  been  discontented  with  the  construction  Account  of  the 
of  the  drags  which  have  hitherto  been  in  use,  both  in  this  and  S^mI^  J? 
in  other  countries.  Those  used  in  Holland  are  not  more  than 
thre^  or  four  inches  in  diameter,  with  very  long  and  sharp 
points.  They  cannot  therefore  be  properly  applied  to  a  naked 
body;  and  were  not  the  Dutch  sailors  aud  boatmen,  who  are 
most  exposed  to  danger,  very  thickly  claiJ,  they  might  be  pro- 
ductive of  mi>chief.  I  attempted,  when  resident  in  that 
country,  to  make  some  improvements,  by  turning  the  points 
obliquely  inwards,  so  as  to  catch  the  clothes  without  pene- 
trating deep  into  the  body ;  but  still  these  were  only  appli- 
cable in  cases  where  the  subject  fell  into  the  water  in  his 
ckHhes.  The  drag  which  i^  now  used  in  London  is,  in  many 
respects,  exceptionable;  it  is  clumsy  and  dangi'Fous. 

The  design  of  establishing  a  Humane  Society  al  Bath,  in-  History  anA 
diiced  me  to  recon<iider  the  subject  with  more  attention;  and 
the  refult  has  been  the  construction  of  two  drags,  according  to 

«  For  which  the  Society  of  Arts  {avc  the  Gold  Mctfol,  1SU6. 
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the  models  which  arc  sent  to  you,  at  the  desire  of  that  Society. 
The  consideration  of  economy  has  induced  me  to  construct  the- 
drag.  Fig  2.  as  it  may  be  made  at  about  half  the  price  of  the 
other,   and,  in  some  cases,    be  equally   useful.     The  drag» 
Fig.  1.  is  applicable  to  every  case,  and  the  only  objection  to 
it  is  its  higher  price, 
retcription  of       You  will  perceive,  by  the  annexed  drawing,  the  object  iik 
he  instrument,  view,  which  is  to  multiply  the  chances  of  laying  secure  hold 
•  of  any  part  of  the  body,  without  the  possibility  of  an  injury. 
Had  the  dimensions  been  smaller  than  they  are,  the  drag 
would  not  encompass  every  part  of  a  ^uman  body ;  and  with- 
.  'Out  the  partition  and  curvatures  at  the  extremities,  the  dis* 

tances  would  be  too  great,  and  the  body  of  a  child  mi^t  fall 
through  the  intermediate  spaces.  By  means  of  the  sliding 
hooks  at  the  ends,  the  instrument  is  adapted  both  to  naked 
bodies,  and  those  which  are  clothed.  As  bathers  are  naked,, 
the  sharp-pointed  extremities  might  lacerate  in  a  disagreeable, 
though  not  a  dkngerous  manner:  or,  by  entering  the  skiiu 
they  might  impede  a  firmer  hold.  They  are  therefore  made 
to  recede. 

But  in  accidents  from  skaiting,  or  in  such  where  the  sttb> 
ject  falls  into  the  water  with  his  clothes  on,^  the  hooks  will  be 
of  the  utmost  advantage,  as  the  slightest  hold  will  be  sufficient 
to  render  the  body  buoyant. 

The  upper  extremities  are  made  both  with  a  socket  and  i 
loop,  by  which  they  are  accommodated  either  to  a  pole  or  a 
cord ;  or,  which  is  still  better,  to  both.  In  ponds  or  rivers, 
where  accidents  are  most  likely  to  happen,  should  they  occur 
at  a  distance  from  the  shore,  no  pole  would  be  able  to  reach 
to  a  sufficient  extent,  unless  the  assistants  were  in  a  boat, 
which  is  not  at  all  times 'at  hand.  In  nuch  cases  a  cord  may 
be  attached  to  the  loop,  and  the  instrument  be  thrown  te  the 
place  where  the  body  is  supposed  to  lie.  If  the  person  ex- 
posed to  danger  should  be  able  to  swim  a  little,  or  in  any  way 
just  support  himself  from  sinking,  he  might  possibly  lay  hold 
of  the  floating  piece  of  wood,  connected  with  the  lower  end  of 
tlie  drag  by  means  of  a  rope,  and  thus  be  brought  to  shore. 
This  apj)endage  answers  another  pui^ose.  In  rivers  parti- 
cularly, the  limbs  of  the  instrament  may  probably  catch 
roots  of  trees,  &c.  and  can  only  be  disengaged  by  pulling  the 

••*  ... 
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drag  in  a  contrary  direction,  by  means  of  the  floating  wood  Description  of 
abdrope.  a  dr.^g  to  raise 

•      .,,.,  r      \  1  •!_      "^^  bodies  or 

When  I  said  that  bbth  pole  and  cotd  are  preferablo  to  either  drowning  pcr- 

singly«  it  was  for  the  following  reason.     I  have  found,  by  ex-  so"s« 

peiiments,  that  a  cord  tied  to  the  ring  or  loop,  and  passing 

(Kroagh  a  hole  made  at  the  upper  end  of  the  pole,  gives  a 

double  advantage.     The  drag,  with  a  pole  attached  to  it,  of 

not*  more  than   10  or    12  feet  in  length,  may  be  projected 

several  yards  further  than  without  it ;  and  in  drawing  forward 

the  drag,  till  the  end  of  the  pole  is  brought  within  reach  of 

(he  hand,  the  subject  may  be  raised  above  the  surface  of  the 

wster  in  the  most  proper  direction.     But  a  polciof  15  or  16 

Cbet  in  length  is  unwieldy,  and  would  even  float  the  drag, 

unle.^s  h  was  made  much  heavier. 

If  a  drag  was  wanted  in  those  cases  only,  where  it  is  not 
becessary  to  throw  it  to  a  distance,  then  Fig.  2.  would  answer 
every  purpose.  It  is  obvious  that  thU  requires  a  pole  to  be 
fixed  in  it,  so  that  the  hand  may  direct  the  projecting  parts  to 
me  body,  which  otherwise  could  not  always  be  done. 

.We  have  not  as  yet  had  an  opportunity  of  trying  these 
drags  upon  a  human  body ;  but  upon  an  efligy  made  in  every 
respect  y  like  as  possible  in  form  to  the  human  body,  both 
clothed  and  unclothed,  they  have  answered  in  the  most  satis* 
factory  manner.  The  effigy  was  broug'ht  to  the  surface  in  va* 
nous  directions,  without  once  slipping  from  the  hold. 
*  1  shall  just  beg  leave  to  add,  that  with  two  drags  and  a 
boat,  assistance  given  in  time  would  almost  ensure  success. 
A  hook  catching  a  single  thread,  it  is  well  known,  will  bo 
fitfficient  to  bring  a  human  body  to  the  surface  of  the  water. 
Or  till  it  becomes  visible:  a  second  drag  at  such  time  might 
be  applied  to  any  part  of  the  ^ody,  so  as  to  secure  a  firm 
bold. 

The  workman  charges  the  triangular  drag  at  one  guinea, 
the  other  at  12  shillings.  A  pole  IG  feet  in  length  was 
charged  three  shillings.  The  fangs  were  estimated  at  one 
ihilling  and  sixpence. 


I  am.  Sir, 
Your  most  humble  Servant, 

THOMAS  COGAN. 


Both,  March  1 ,  1 806. 
T^  C.  Tayloe,    M.D. 
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Reference  ta  the  Engravings  of  Dr.  Cogat^s  Drag.     Plate  Vffl. 

Fig.  1,  2,  S,  and  4. 

Fig.  I.  A  shows  the  drag  completely  with  two  cords,  B 
i|nd  C,  attached  to  it ;  that  at  t^^  top^  B^  is  fa^^tened  to  a 
ring  at  D ;  the  bottom  cord  is  tied  to  a  hole  in  the  iron  at 
£•  The  six  ends  of  the  projecting  br^nc^es  have  each-  < 
barbed  claw,  which  can  be  slided  forward  or  drawn  back, 
as  may  be  thought  necessary.  There  is  9  hollow  socket 
ID  the  upper  part  of  the  drag  at  D,  so  a.s  to  admit  the  end 
of  a  pole  to  be  screwed  thereiii,  whenever  it  may  be  thought 
useful. 

Fig.  2.  Is  the  cheaper  or  more  simple  dn^  apd  intended 
only  to  be  used  with  a  pole  G,  fi^^tened  in  its  hollow  socket 
by  the  screw  H,  and  to  be  used  in  the  manner  of  a  rake^ 
to  bring  the  body  to  land.  It  has  barbed  claws  at  the  extre^ 
mities  of  its  branches  LI^  moveable  bs^ckwa^rds  aj^d  fopr 
wards,  which  claws  slide  in  a  groove  m^ide  in  tke  extmnitjr 
of  each  branck. 

Fi^.  3.  Shows  one  of  the  claws  drawn  upon  a  bjTger  scale^ 
screwed  to  one  of  the  extremities  of  a  branch.  In  tjbis  situa- 
tion the  screw  head  appears  a«i  I,  on  the-  outside  of  th^ 
branch,  and  the  claw  is  within,  and  do^  not  extend  beyond 
the  extremity  of  the  branch. 

Fig.  4>.  Shows  the  same  barbed  claw  as  its  utmottt  extent, 
projecting  beyond  the  extremity  of  the  branch.  The  end 
of  the  worm  of  the  screw,  which  holds  it  &st  in  that  posi* 
lion,  appears  at  K. 
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i  I  — — 

IV. 

jtrguments  against  the  f^oicanic  Origin  qf  Basalt,  derived fronh 
its  Arrangement  in  the  County  of  Antrim,  and  from  ot/ier 
Facts  observed  in  that  Country,  By  the  Rev.WlLLiAU 
Richardson,  late  I'cUotv  qj  1  rinity  College,  Dublin* 

Celebrarc  domcstica  facta. — Horace. 


I 


HAVE,  in  the  preceding  parts  of  thi.*;  Memoir  *,  discussed  Facu  and  ob« 

inosl  of  the  arguments  that  have  been  adduced,  b)  different  •c'vaiioni  re- 

writersy  to  support  the  volcanic  origin  of  basalt :  and  I  have  basalt  in  the 

examined  the  facts  stated  by  tliem,  to  try  how  fiir  they  apply  <^o^»nty  of  An. 
^      -.  ^.  /     rr^  \x\m\  adduce 

10  this  question.  to  »how  that  i 

I  now  return  to  ray  ow»  country,  which  seems  more  co- »  "^oi  ^olcank 
pioasly  furnished  with  .curious  basaltic  facts  than  any  of  those 
upon  which  foreign  writers  have  dwelt  so  much. 

The  question  (to  U8  at  least)  is  important;  for  it  is  the 
origin  of  the  ground  we  live  upon  that  we  are  inquiring  into : 
etery  particle  of  the  surface  of  an  extensive  basaltic  area^ 
hanring  merely  a  thin  coat  of  most  fertile  earth,  slightly  cover- 
ing basalt  strata,  accumulated  upon  each  other  to  a  great 
Keight ;  and  mo$t  frequently,  as  it  were,  bursting  through  this 
surface,  and  disphying,  in  perpendicular  fa^adcs^  the  ar- 
rangement of  the  materials  that  support  us. 

Whether  these  materials,  so  arranged,  be  formed  by  the 
hand  of  nature,  in  her  original  constructtoti  of  the  world;  and 
thus  our  b^tsaltic  strata  (in  the  language  of  naturali^tts)  be  en- 
titled to  the  appellation  of  primary :  or  whether  this  construc- 
tion of  our  country  is  to  he  considered  as  produced  by  mighty 
agents  covering  our  quondam  surface  with  new  and  secondary 
stata,  poured  forth  from  the  bowels  of  the  earth,  is  surely  an  ^ 

interesting  question  in  the  natural  history  of  our  country.  And 
as  every  writer  who  has  taken  up  the  question  of  the  volcanic 
origin  of  basalt,  and  maintained  the  affirmative,  has  recurred 

♦  Promthe  Wsti  T rantactioiiB,  yol.  X.  The  two  formct  parts  coii- 
tin  of  An  RUtminaiion  of  Detmarest's  Memoir  in  the  Acad.  Par.  1771» 
aad  qI  the  princi|ial  pbilotopberi  who  have  followed  his  theory* 

Z  3  to 
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'acts  and  ob-    to  the  county  of  Antrim  for  proof*;,  I  hope  that  I  too  will  be 

erva?ions  re-    allowed  to  extract,  from  the  same  source,  such  proofs  as  appear 

peeling  ihe      ,  ,  ,,  .  \ 

tasalt  in  Uic      ^^  ^^  to  support  the  negative. 

ountyofAn-  In  di<;cu«;sing  this  question  I  shall  abstain  from  all  argu- 

Dthowihat  it '"^"ts  a  priori,  and  limit  myself  Xo  facts  aloDe;  of  which  I 
I  notvolcaaic.  hope  to  lay  before  the  reader  several  that  have  escaped  the 
notice  of  my  predecessors ;  feeling  that  I  ought  to  make  him 
some  amends  for  having  detained  him  so  long  in  a  barren  dis* 
cnssion  of  opinions  and  an  uninteresting  detection  of  misre* 
presentations. 

Before  I  proceed  to  compare  the  circumstances  in  which 
our  ba^^altic  area  resembles  or  differs  from  volcanic  coaiitriesj 
I  must  answer  a  charge  that  has  been  brought  against  me.  I 
have  been  told,  that  it  is  presumption  in  me,  who  never  saw  a 
volcano,  to  take  up  a  question,  the  solution  of  which  must 
depend  upon  an  intigaate  knowledge  both  of  basaltic  and  voU 
canic  countries. 

I  first  plead  example ;  as  not  one  of  my  predecessors,  who 
have  written  upon  this  topic,  has  (so  far  as  I  can  find)  esa» 
mined  both  volcanic  countries  and  our  basaltic  one. 

I  have  also  authority  for  saying,  that  an  examination  of 
existing  volcanos  is  not  very  instructive.  Mr.  Kirwan  tells 
us  Collini  twice  ascended  Vesuvius,  and  witnessed  its  enip* 
tions,  but  complains  he  got  no  knowledge  by  it.  Mr.  Fcrber's 
testimony  is  exactly  similar.  And,  indeed,  it  is  plain  that, 
in  an  eruption,  the  lighter  materials  first  projected  upwards; 
then  falling  down,  and  accumulating  upon  the  weightier,  that 
had  flowed  in  lava,  miist  make  it  very  difHcuIt  to  trace  arrange- 
ment ;  and  this  is  the  surest  guide  in  all  questions  relative  to 
cosmcgony. 

Mr.  Strange's  observations  on  this  topic  are  amusing:  he 
lets  out  the  secret  without  knowing  it,  or  availing  himself  of 
it.  He  says,  '*  The  phacnomena  of  recent  volcanos  are  very 
*'  lillle  calculated  to  give  us  instruction.  A  few  days  tour  in 
•'  Aiivergne,  Vclay,  or  the  Venetian  Slate,  are  worth  a  seven 
''  years  apprenticeship  at  the  foot  ol  Vesuvius  or  iEtna." 

Mr.  Strange  was  not  aware,  that  Auvergne,  Velay,  and 
the  part>  ol'ihe  Venetian  state  he  alludes  to,  were  originally 
basaltic  coiint.ies,  in  whicli,  aftgrw^rds,  volcanos  erupted. 
Here  he  found  a  rich  v2L.iety  of  materials;  for,  besides  the 
common  YQlcanic  substances,    he  found  all  the  wietes  of 

basalt^ 
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hassiU,  with  the  matters  that  usually  accompany  thero^  ochres,  Factt  and  ob« 
Meaiiief,  chalcedonies,  and  calcareous  spar;  while  at  ^tna  and  '^-'rvations  re- 
Vesuvius  he  met  with  burnt  matters  alone.  in  the  county - 
The  points  of  view  in  which  I  shall  compare  volcanic  coun-  *>f  Antriip;  ad- 
tries,  as  described  by  the  most  accredited  writers,  with  our  thi^it  i«  not 
basaltic  district,  so  often  referred  to  by  the  same  authors,  volcai^.  '  •' 
«re: 

First.    The  prominent  features  and  general  resemblance. 
Secondly.    The  different  arrangement  of  the  materials  in  vol- 
canic, and  our  basaltic  countries. 

Thirdly.     Frequent  change  in  the  arrangement  of  the  ma- 
terials in  our  basaltic  country. 

Fourthly.    Striking   and    radical  differences   between   our 
basalt  strata,  and  all  known  currents  of  la^^a. 
*    Fifthly.     Substances  found  imbedded  in  our  basalt,   and 
never  ia  lava. 

Sixthly.     Different   effects    produced    upon   foreign    sub- 
stances (particularly  calcareous),  when  coming  in  contact  with  . 
basalt  and  with  lava. 

Seventhly.  Divisibility  of  the  mass  into  regular  forms,  essen- 
tial to  basalt,  but  never  noticed  in  lava.. 

First.  The  general  and  leading  features  of  volcanic  coun. 
tries  are  admitted  to  be  isolated  mountains,  generally  conic^ 
truncated  cones,  vast  craters,  with  currents  of  lava  issuing  from 
them,  which  may  be  traced  many  miles.  But  as  all  writers 
upon  this  topic  candidly  admit  that  we  have  nothing  similar  in 
this  country^  I  will  not  press  the  argument,  nor  enquire  whe- 
tiber  their  nuxles  of  accounting  for  the  want  of  these  features 
be  satisfactory  or  not. 

Secondly.  If  basalt  be  lava,  and  (as  this  theory  supposes) 
once  flowed  from  a  volcano,  we  should  expect  to  find  it  ar- 
ranged in  the  same  manner  with  the  currents  of  lava,  which 
are  contiguous  to  most  known  volcanos.  But  here  the  difie- 
rence  is  most  striking:  for,  while  all  writers  that  describe 
Tolcanic  countries,  represent  the  ejected  matters  as  confusedly 
pranged,  and  altogether  a  heap  of  disorder;  with  us  we 
observe,  in  the  disposal  of  our  basalt,  the  most  consummate 
ri^u)arlty;  every  separate  stratum  preserving  steadily  its  own 
place,  and  never  breaking  into  that  of  another. 

Besides,  most  writers  admit  that  currents  of  lava  are  never 
imrallel    to   one  another:    while  our  basalt  strata,   accu- 
mulated 
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j^ti  and  ob-  mulcted  upoB  facii  other,  preserve  Ihe  most  ste^y  pural- 

Wvaiionirc-    1^555. 

iou^e  county  Wht^n  we  compare  our  accumuUliqnf  of  bafali  Ura|a 
^Aivrimiad- ^.Ih  accumulations  of  currents  pf  lav^,  which  have  been 
tlot  it  it  not  heaped  upon  one  another  by  successive  eruptions,  we  observe 
volcanic;  a  most  important  diOercnce*    Ci^r rents  of  lava  have  always  a 

layer  of  vegetable  earth  between  them:  this,  is  admitted  by 
all  parties.  Fori  wliile  those  who  wish  to  impeach  the  pe- 
nology of  Mosesj  make  a  prodigious  interval  between  the 
eruptions  necessary  for  the  formation  of  this  layer  of  eartl^ 
•Moses's  advocates  prove«  &om  &cts  that  it  is  oflen  formed  in 
a  much  shorter  time. 

Interposing  layers  between  currents  of  lava  being  thos 
established,  we  %re  to  look  if  any  tlut\g  similar  can  be  ob- 
served between  basalt  strata:  but  no.  such  thing  is  to  be  fbnnd. 
Our  basalt  strata,  whether  of  the  same  or  of  different  vmrie* 
-ties,  pass  into  each  other  p^naUumt  without  iDterrupltng  the 
aolidity  of  ihe  mass,  or  without  ea^lMbitinga  particle  of  esUm- 
neous  matter  between  them  *• 

■  Thirdly.  I  observed,  in  a  fooAer  Memoir,  that»  qtk  our 
basaltic  coast,  nature  changes  her  malerials,  and  the  stUe  of 
her  arrangement,  every,  two  or  three  miles ;  a  fact  which  op- 
poses insurmountable  difficulties  to.  the  position,  that  the 
hasalt  strata »  forming  this  coast,  are  of  volcanic  origin.  I 
will  select  two  or  three  of  these  n^imerous  little  systems^  and 
ilate  the  order  in  which  the  strata  are  arranged  in  ea^h  of 
them,  in  a  vertical  direction,  to  give  the  advocates  for  their 
volcanic  origin  an  opportunity  of  exerting  their  ingenuity,  ^ 
showing  how  they  manage  their  volcanos,  to  make  them  pro* 
duce  such  diversified  effects. 

Frooi 

*  I  am  aware  that  the  ochreoot  teyen,  or  ttrata,  lying  between 
ear  greater  basalt  strata  may  be  suted,  as  contradicring  tliis  potiuon. 

The  nature  of  these  ochros  (comoioo  to  all  basaltic  countries)  hm 
ipven  rise  to  much  controversy )  which,  were  I  to  enter  into  now,  I 
lyould  be  led  too  far  from  the  present  qucition.  But  as  this  fossil 
inali^cs  a  most  conspicuous  figure  in  many  parts  of  Antrim,  I  think  it 
well  entitled  to  a  place  in  the  tl,;tistiral  survey  of  that  country ;  the  ba- 
taltic  part  of  which  1  have  undenaken  10  oblige  my  frieadi  Mr* 
Pubourdieu. 

Qathe  present  occasion  I.sh^Jl  only  say,  that. I  aioccde  ip  tbe  ^oac^a- 
•inn  Wh'Cl^  Mr.  St.  Fond  adopted,  after  long  doubttand.ipu^  puzzlinfi 
tl^  wit,  '*  rh*rt  these  ex  hrea  xorre  pur^  bastUl,  oHered  bff  wmt  ikeMttCtU  epen» 
**  Hon  ojnature^  with  xchxh  xm  arc  wtacgumidedJ' 
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Froai  Dunluce  to  Seaport,  the  fe^ade  (here  the  base  ef  tke  Facts  and  ofe 
srrangement)  is  composed  of  strata  of  tabuhir  basalt;  upon  ««'^-^^>on»J2' 
whicii  are  accumulated,  op  to  the  summit  gf  DunmuU,  co-  a^  ^^  connij 
kimm  strata,  mixed  with  others,  of  the  variety  called  irreguiar  of  Aotriiii;a4 

prumaiic.  Oiat  it  it  i« 

East  from  Carrickarede,   the  base  of  the  facade  is  wlute  volcanic 
lime-stone ;  upon  which,  as  long  a«  it  continues  perpendicular, 
weMnd  ochreousand  columnar  strata  alternating;  while  the 
hill  of  Knocksoghy,  above,  is  an  uniform  alternation  of  column 
wmt  and  irregular  prismatic. 

The  strata,  Jfbrming  the  promontory  of  Bengore,  are  mor^ 
irregularly  mixed:  six  of  tabular,  basalt,  five  columnar  of  four 
diferent  varieties,  three  ochreous,  and  two  irregular  prisnaaticv 
sixteen  in  all :  of  which,  after  the  tabular  that  forms  the  base> 
BO  two  of  the  same  kind  are  contiguous  to  eackother' 

The  voftcanist  will  s(*e  that  he  must  find  a  distinct  volcano 
fer  every  separate  little  system  surrounding  our  area;  and 
that  he  must  make  the  saihe  crater  emit  different  varieties  of 
lave,  and  frequently  by  alternation. 

Fourthly^  An  examination  of  our  basalt  strata,  taken  Sepa* 
fiately,  and  k>  compared  with  distinct  currents  of  lava,  wi)l,  I 
apprehend,  turn  out  as  little  favourable  to  their  volcanic  origin 
as  the  comparison  of  their  masses  appear  to  do. 

Whoever  has  read  Mr.  Desmarest'sMemoir,  or  even  my  quo- 
tations from  it,  must  admit  that,  if  his  theory  be  well  founded, 
all  04r  basalt  strata  must  have  once  been  currents  of  liquid 
lava,  and,  of  course^  should  resemble  those  known  to  have 
issued  from  existing  volcanos.  But,  I  apprehend,  instead 
of  similarity,  the  most  decided  differences  will  be  found  be- 
tween them* 

'  Currents  of  lava,  we  are  told,  are  always  narrower  and 
deeper,  in  the  vicinity  oft  he  crater,  broader  and  shallower,  as 
fiirther  removed  from  it:  but  our  basalt  strata  are  of  uniform 
thickness  in  their  whole  extent. 

There  is  another  point  of  view  in  which  tho  difference  be- 
tween basalt  strata  and  currents  of  lava  is  still  more  decided* 
Sir  William  Hamilton,  Ferl>er,  Spalanzani»  and  even  Mr.  Det* 
ikiarest  himself,  informs  U5,  that,  in  all  i  urrents  of  lava,  the 
materials  composing  them  are  invariably  arranged,  in  a  regular 
tioD,  according  to  their  specific  gravities :  thus,  at  the 

lowest 
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iteis  and  ob- lowest  part  of  (he  current^  compact  lava,  then  cellolar  laiva, 
ervations  le-  {^^^  scoria,  next  cinders,  and  lastly,  volcanic  ashes.  But.  in 
■  "the  county  ^^^  basalt  strata,  nothing  similar  is  observed:  the  materal  if 
f*i^DCrim;ad- onifbcm;  both  density  and  specific  gravity  the  same,  tluougk 
hat  ii  it  not  ^®  whole  thickness  of  our  deepest  strata. 

Fifthly.  That  basalt  never  was  in  fusion,  appears  plainly 
Com  the  substances  found  it,  and  never  in  lava;  and  whidit 
kcm  their  nature,  could  not  have  sustained  the  iieat  of  a 
volcano. 

Of  these,  zeolite,  chalcedony,  and  calcareous  spar,  seem  to 
abound  in  the  basalt  of  all  countries,  but  never  have  been  no- 
ticed in  unquestioned  lava.  Thje  first  fuses,  and  the  third  cal- 
<^nes,  in  a  very  moderate  heat;  and,  though  chalcedony  be* 
more  refractory,  yet  exposed  to  a  strong  heat,  it  loses  its 
beauty,  and  the  delicacy  it  exhibits  in  its  natural  state.  ThesQ 
substances  are  most  copiously  dispersed,  also,  through  our 
basalts;  but  a«  this  topic  has  already  been  oflen  urged,  I  will 
pass  on; to  substances  peculiar  to  my  own  country. 

A  variety  of  basah,  found  in  abundance  at  Portrush  and  the 
Skerrie  Inlands,  it, full  of  pectinites,  of  beleroi^ites,  and,  above 
all,  of  cornua  ammonis:  these  are  dispersed  through  the  wbole^ 
mass;  equally  abundant  in  the  interior  and  on  the  surface. 
This  basalt  vitrifies,  and  the  marine  substances  it  contains  cal- 
cine  in  liie  fire  of  a  common  «:aU-pan ;  of  course,  never  could 
have  sustained  a  volcanic  heat. 

Another  fact  occurs^  which  seems  decisive  against  the  vol* 
canic  origin  of  basalt.  Some  varieties  of  this  fossil,  contiguous 
to  Porttush  and  the  Giant's  Causeway,  upon  being  broken  by 
a  skdgc,  discover,  in  their  interior,  cavities^  some  filled  with 
fresh  water,  others  bearing  evident  marks  of  having  once  con- 
tained it.  Of  these  basalts,  some  were  of  a  dififerent  variety 
ftom  that  of  the  Giant's  Causeway,  hnt  of  similar  grain  and 
hardness;  others  were  precisely  of  the  same  variety,  colymrmr, 
prismatic,  articulated  and  exactly  the  same  in  grain.  At  the 
Causeway  itself,  I  never  found  any;  but  in  some  basalts  very 
near  it,  on  the  west  side,  I  have  met  with  it :  these  had  &llen 
(rom  an  upper  stratum. 

A  roost  respectable  correspondent,  to  whom  I  communicated 
this  fact,  as  new  in  natural  history,  tells  me,  he  suspects  the 
water  passed  in  by  percolation.    Determined  to  pay  all  atten-. 

tion 
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d<n  to  any  thing  suggested  from  such  high  authority,  I  took  pacu  and  ob** 
ny  friend,  Mr.  Joy,  to  the  spot  where  I  used  to  find  the  water  '^^^f^®"*  ^" 
n  the  greatest  abundance  (Ballylag^n). .  We  broke  several  [^^^^county 
KionesyUid,.  where  we  found  water,  observed  that,  at  first,  it  of  Amrim;  ad- 
wet  the  whole  fracture  evenly ;  but,  as  it  evaporated  gradually,  ^^^  jj^,*  ^ 
the  wet  was  confined  to  cracks,  diverging  from  the  little  ca-  volcanic. 
viiy  that  had  contained  the  water.     These,  therefore,  we  at 
fint  supposed  must  have  been  the  passages  through  which  the 
water  had  made  its  way:  but,  on  attentively  examining  the 
cracks,  we  perceived  that^  as  they  radiated  from  the  cavity, 
tbey    diminished   in  breadth,  and  finally  terminated  in  the 
solid  stone;  of  course,  that  the  water  had  not  come  in  by 
tbem. 

Another  fact  seems  conclusive  against  percolation.  I  never 
iound,  in  our  basalt,  any  cavities  but  those  which  contained 
water,  or  which  bore  evident  marks  of  having  been  once  filled 
with  it.  We  have,  therefore,  this  alternative: 
.  Either  the  water  first  made  its  way  through  the  compact 
tissue  of  the  basalt,  then-collected,  and  dilated  itself  with  such 
force,  as  to  form  rounded  cavities,  oflen  larger  than  a  pistoU 
buUet,  which,  on  many  occasions,  it  afterwards  forso<^: 

Or,  we  must  admit  the  water  to  have  been  coeval  with  the 
basalt;  to  which,  of  course,  we  cannot  ascribe  an  igneous 
origin. 

Sixthly.  As  we  know  the  high  state  of  ignition  in  which 
lava  issues  from  a  volcano,  it  is  reasonable  to  expect  that, 
when,  in  its  course,  it  .meets  with  extraneous  substances,  it 
should  produce  u|x>n  them  such  alterations  as  are  the  usual 
efiect  of  intense  heat,  applied  to  these  same  substances.  Basalt, 
likewise,  is  oflen  iound  in  contact  with  similar  matters.  Hence; 
by  a- minute  examination  of  these  contacts,  we  have- an  ob- 
vious node  of  ascertainiog,xwhether  the  basalt  also  had  en- 
ooontered  them  jn  the  same  state  of  ignition  we  know  the 
lavadid. 

As  my  country,  to  a  great  extent  around  me,  i"*  composed 
of  nothing4)ut  basalt  and  lime^^stone,  I  have  no  other  substance 
but  lime-stone  upon  which  I  can  make  observations.  Thts^ 
however,  I  apprehend^  will  be  found  abundantly  sufficient  to 
4eckle  the  question. 

About  one  hundred  yards  ftom  the  beautiful  cavern,  called. 

Long 
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Ftct«  ^ud  ob«  Long  Gilbert^  near  the  eastern  exlnmilf  of  the  oskwooof 
**^^***iiJ3i  ^*^*^>  "^  ™^  ^"^  Portrurfi,  we  find,  half  way  up  the  preci* 
»  tiM  eoaniy  pK»«  •  vait  basaltic  rode,  interted  io  the  nkfcdle  of  the  filiie« 


j^J^A^^A^  '^^^"^  ^^^r  and, at  the  contact,  to  «nited  tolb«  laii6>«tDaej  at 

that  k  U  iMii  ^  form,  "with  it,  bat  one  SiAH  mass* 

Tolcanifi.  .  •  The  peninsula  of  Kenboan,  aear  Ballytttftki,  is  tile  spot 
arhere  ba^lt  and  liin»-sione  come  m  contact  in  ewy  possible 
way.  Pieces  <if  lime-sUme  of  all  sins,  inbeddad  in  tlie 
tic  mass,  and  similar  firagments  of  basahy  dispefved  hi  Uke 
OCT  through  the  lime-stiMie,  and,  in  the  piedpiee  mbove,  ttiala 
of  basalt,  and  time^tone  alternating.  Here  the  opportnnitief 
cf  examining  the  contact  of  basait  and  lime*ttone  are  nmnli^ 
less;  and,  on  eirery  occasion,  I  found  them  united  toUdlyi 
the  line  of  demarcation  corr^K^t,  as  if  drawn  by  a  peocti;  not 
§m  least  tnaee  of  calcination,  toch  aa  aitght  ba.expeitod  froal 
te  caicare<Dua>  matter,  comihg  in  contact  with  taglawniga 
mass,  as  this  theory  suppoMs  oar  baaalt  to  ha^  baea.* 

This  anexpected  circamstance  has  somewtiat  ealbarvssMd 
t^e  volcanisls;.  who,  to  account  for  i^  have  been  drivea  td 
various  exiertiona  of  their  tngenaity :  but  not  one  of  theav  teeoii 
e^'er  to  have  inquired  what  was^  the  result,  wiien  cilcareeat 
antters  caaie  in  contact  with  actual  lara,  as  it  §bvrtd,  H^e 
an  obvious  mode  presents  itself/ of  deciding  the  question,  whe- 
ther basalt  and  lava  have  a  common  origin:  for,  if  their  con* 
tads  with  calcareous  nsotfer  pradttco  the  samer  eftcts  uipon  it, 
we  hove  a  strong  piesuaptioii  in  fa^rour  of  the  affiimative.  On 
the  contrary,  should  the  efiects  turn  oat  to  be  totally  different, 
we  have  a  conclusive  argument  in  sapportof  the  negative. 

Whether  this  mode  of  bringinifthe  qoastion  to  iMue  did  not 
oecnr  to  the  gentlemen.  who»  support  the  volcanic  origia  ef 
hasak,.  or  whether  tiwydid  aot  lihe  ta  caamfit  a  fauoariti 
theory  to  so  ruxkri  test,,  i  wilt  BOft  paesuma  to  conjecture^ 
Diseet  evidence,  with  a. view  to  thaqueiitioni  f  a^it  I  hava 

none;- 

.     .  ■       ,   ■  ,   .  .    . . 

,^*  The  result  o£  my  observations,- Ofr  the  cofiucts  ot  basalt  and  lime* 
stone,  perfectly  correspond  with  those  of  Mr.  St.  Fond^  in  Vivaiai* 
fMin.  des  Volcans,  chap.  15.)  The.  Hamilton,,!  aditiit,  taw  things  in 
i'diffbicnt  point  of  view:  hift  as  He  does  ndt  rcTer  us  to  the  places 
where  he  examined  these  contacts,  I  cannot  britig  the  pomt  to  issucj 
ih'inircQantry. 
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JiQoe;  yet,  by  aa  attji^itivo  examination  of  different  writers  on  ptctt  and  oli- 
volcanic  subjects,  I  find  pretty  good  light  is  thrown  upon  this  »etvau»nt^^ 
lopic.  The  evidence  I  will  adduce,  is,  I  confess,  indirect»and  j^  tl»c  coaa^ 
.(be  mention  of  the  Rubject  incidental ;  yet  I  do  not.  there&re,  •'  ^y*«^jjj^ 
give  it  less  weight;  for,  since  I  engaged  in  poletnic  njitural  ^j^^  i,.  ^  ^^i 
.|iistiQiy>  I  haave  discovered,  that  a  reliance  on  positive  asser*  volcanic. 
lion  is  not  the  surest  mode  of  obtaining  truth. 

Tbe  first  evidence  I  shall  produce,  to  the  efiect  of  actual 
glowing  lava  upon  calcareous  substances,  is  that  of  Lord  Win* 
jc)iebea*  whose  letter  to  King  Charles  II.  (quoted  by  Sir 
Willtam  Hamilton),  giving  an  account  of  the  great  erupt  ion  of 
.iEtna,  in  1669,  says :  '*  Where  the  streams  of  lava  meet  with 
locks  and  stones  of  the  same  matter  (as  many  are),  they  melt 
nod  go  away  with  the  fire.  Where  they  meet  with  other  con- 
pplitioDa  (calcareous,  no  doubt),  they  turn  them  to  lime. or 
adMes.** 

Mx»  Feiber's  testimony  on  the  subject  is  decisive.  He  gives 
«s,  in  his  eleventh  letter,  a  catalogue  of  ejections  from  Vest* 
.iriMs;  of  which  No,  6  is,  by  hi&  account,'*  white  lime-stone  #r 
nuirUef  i^  loose  pieces,  some  burnt  and  calcined."  He  ob- 
aerves,  V  they  are  found,  likewise,  in  the  ashes  and  lava,  and 
*then  constantly  calcined  and  farinaceous.^  Again,  letter  14^ 
hm  say^,  ''  at  Monte;  Albano,  the  lava,  as  well  as  the  piperino, 
contain  caldned  fragments  of  lime-stone.'^ 

Toxsetti  di  Targioni,  in  his  elaborate  account  of  the  mine- 
imlogk^l  praductioBS  of  his  own  country,  confirms  Fcrbe/s 
l|^tiipo|iji,  |Ml  to  the  uniibrm  calcination  of  calcareous  sub- 
stances,* 

8in^,  then,  glowing  )ava  uniformly  calcines  the  calcareou> 
labstanqes  il;  comes  in  contact  with,  and  baj^alL  produces  no 
effect  whatsoever  upon  them,  arc  we  not  to  conclude,  that  it 

did 

«  T^zzetU  is  full  oo  the  subject:  Ho  says  (pafie  448,  Vo!.IX) 
*'  Se  matcriali  sicno  di  natura  mtreicenit,  formcranno  iairc  veunu,  »c 
csicMrei  o  apiri^  le  formcranno  poJvertuf,*' 

Page  S50.  "  In  essi  (lave  vcsuvianc)  si  vedono  mi^ii  mater ;c  ve- 
i  trificat^  C0I4  maierie  calcinate,  c  con  altri  quasi  non  panto  tocclie  d.il 
fuoco." 

P^§t  9AX  **  U  fuocp-  volcaoico,  aelie  vcsceie  dell»  monugaa  di 
Sao  Flora,  ahhia  offeso-y^uie  Ic  massolette  di  meulli,  c  calcioatt  o  rp- 
trificate,  secondo  la  ioro  attitudinc  altrr  sosianzc." 
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VMt  and  ob-  ^'^^  not  encounter  them  in  a  state  of  fusion?  whidi  b  tlie  point 
Mvations  re-  in  question. 

nSthe'omnty  Seventhly.  Upon  the  last  difference  I  shall  mention  be- 
df  Antrim-;  id-  tween  basalt  and  lava«  I  rausf  dwell  a  little  longer ;  both  be- 
that  it  'unot^  cause  it  seems  radical  .and  essential;  and  also«  because  it  lays 
folcank*  open  some  new  and  curious  facts,  relative  to  basalt^  which 

have  hitherto  escaped  notice. 

I  allude  to  that  property  Which  all  basalt  strata^  that  I  ever 
'examined,  have,  of  dividing  or  separating  into  regular  fermt^ 
generally  with  plain  sides.  For  that  this  is  a  principle  inhe- 
rent in  the  mass,  and  coeval  with  its  original  formation,  is 
obvious,  from  the  striking  difTerence  between  the  plain  brown 
tide  of  the  figure  and  the  irregular,  granular  fracture,  gene- 
rally blue  or  grey :  the  former  an  arrangement  of  nature,  the 
nnrfbrm  effect  of  n  cau^c,  with  which  we  are  unacquainted; 
the  latter  the  irregular  effect  of  a  violent  stroke  or  impulse. 

If  the  theory  we  are  discussing  be  well  founded, 'aH  oar 

basalt  strata  were  once  currents  of  lava,  flowing  frota  vot^hos. 

For  this  we  have  the  authority,  or,  rather,  the  assertion,  ofthe 

founder,  and  the  most  accredited  supporters  of  the  opinion. 

*  In  substances,  therefore,  by  their  accounts,  exactly  the  same, 

■  and  of  the  same  origin,  (for  they  use  basalt  and  lava  as  fyno- 

nymous  terms,)  we  have  a  right  to  expect  similar  properties; 

and  (o  look  for,  in  lava,  an  internal  arrangement  of  the  ipass 

•into  regular  forms,  conformable  to  what  we  meet  with  in  all 

basalts.     But  nothing  simihir  has  been  observed  in  lava,  and 

the  description  of  the  Volvic  lava  is  irreconci1eabI«- 16  this 

property;   for  we  are  told  it  breaks  in  all  directions,  caste 

en  tout  sens :    and  Mr.  Desmafest  himself  meWtions'  this,  as 

a  mark  of  distinction  between  it  and  the  tieighbouiing  ba* 
salt. 

^  In  distinguishing  the  varieties  of  lava,  we  have  a  clew  to 

guide  us.  We  know  the  process  by  which  it  was  ft>rmed; 
and  of\en,  upon  inspection,  we  can  discover  the  ofiginal 
material,  the  mother  stone,  by  whose  fusion  it  was  made. 
The  operation  itself,  too,  enables  us  to  make  new  distinctions, 
from  the  different  intensity  of  heat,  and  different  gnuktions  in 
cooling. 

On  the  contrary,  we  get  little  information  from  inspecting 
the  fracture  of  basalt.    We  can  tell  that,  in  some,  the  con- 
stituent 
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stUaent  materials  are  more  completely  blended  than  in  others:  Facts  aad  ob- 
whlch  seems  the  same  thing  as  to  say,  there  i$  much  dif-'p^^j-*     ba«dt 
lerence    in  grain  ;    a  great  interval    between    the   coarsest  in  *he  county 
and  the  finest.      But  all   this   is   by  insensible   siiades;    «<>  ^^^^'j^^ 
such   thing  as   drawing   lines,  by  which  we  can  mark   the  that  it  it  Aot ' 
varieties  of  this  fossil.      Even   where  other  difTercnces  are  ^'^^l^^'^^^* 
most   essential,   l^etween  the   varieties   of  basalt,   inspection 
<»nnot  be  relied  upon.     For  instance,  the  siliceous  basalt,  full 
of  marine  exuviae,  passes,  by  gradation,  from  a  grain  as  fine  a9 
jasper,   until  it  becomes  indistinguishable  Itom  the  Gianfs 
Causeway  stone,  and  even  coarser. 

If  we  look  to  nature  for  assistance^  in  classing  the  varietiei^ 
cf  basalt,  we  will  be  no  longer  at  a  loss :  we  will  find,  she  has 
impressed  an  indelible  character  on  each  variety  of  thifi>' 
fossil ;  a  specific  figure,  into  which  every  stratum  is  divisible^ 
m  its  whole  extenti  being  formed,  as  it  were,  by  an  ag*  / 
ghitination  of  similar  figures;^  in  the  same  stratum,  all  of  \ 
searly  the  same  degree  of  perfection ;  but,  when  we  com. 
pare  different  strata,  of  the  same  variety,  the  perfection  or 
neatness  of  the  work  vniies,  until  it  passes  into  an  amorphous 
mats. 

Nature  seems  to  have  provided,  as  carefully,  for  the  pre- 
MTvation  of  the  distinctive  characters,  of  the  different  varieties 
of  basalt,  as  she  has  done,  to  prevent  confusion  in  the  several 
tribes  of  the  animal  and  vegetable  kingdoms.  We  see  our 
basalts  oAen,  by  gradation,  losing  their  own  forms,  but 
never  assuming  that  of  another  variety;  and,  in  the  la«t 
stage  of^  evanescent  form,  we  can  trace  an  effort  to  preserve 
their  own  appropriate  figure.  This  is  very  observable  in  par 
columnar  basalt,  and  in  the  long  horizontal  prisms  of  our  why  a 
dyket. 

I  can  also  trace  something  like  a  generic  differenre,  be-, 
tween  the  varieties  of  our  basalt:  for  some  of  ihcm  have 
but  one  principle  of  construction,  to  wit,  the  external  vi- 
fible  forms;  into  which,  upon  the  slightest  inspcctfo.v,  thcj 
appear  to  be  divided :  no  internal  construction  ;  the  frac*. 
tore    irregular>  and   generally   conchoidal.     The  ba»ak$«of 

.  *  I  do  not  use  the  word  similar  in  a  sUict  mathematical  sen*;c ;  mean- 
ing no  more  than  a  struiig,  general  likeness,  so  Jecided,  iha:  rhe  fis^rer 
of  tne  variety  cannot  be  mistalLen  fu:  tlioie  of  aiioibcrr. 
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y^andob-  ^i*  cbss  are,  the  columnar,  the  irregular  prismatic,  and 
lOTv^iojis  re-  the  tabalar.  1  have  ndt  been  able  to  (Usocnrer  sabof- 
mtbe^county  ^^^^^^^^  fomu,  or  an  mternal  construction,  in  waiy  of  Ibcii 
of  Amrimi  id.  basaks* 

SintUooT^  Other  varieties,  on  the  contrary,  are  regularly  aitan^ 
volcaaic.  iatcrnaily ;    the  large  prism  breaking    into    smallar,    Mtmt 

Hoots  to  a  great  degree  of  minuteness,  as  in  the  Portniah 
lilecious  basalt.  The  coarse  Portrash  Basalt,  whose  prisBS 
nte  mostly  quadrangular,  and  the  unarticulaled  pillara  «f 
Ballylagan,  have  likewise  the  same  property,  in  mn  inferior 
degree ;  while  the  basalts  of  oar  whyn  dykes  tiave  oAen  iheu: 
aobordinate  prisms  hnished  with  great  nealness«* 

Bat  the  forms  into  which  our  basaitk  masses  divide,  arc^ 
by  no  means,  limited  to  prismatic  alone.  The  pyrunid 
is  a  common  figare  in  oar  whyn  dykes  i  and  the  most  per^ 
fed  joints  of  the  Giant's  Causeway  pillars,  partake  boA 
of  Che  prism  and  of  the  pyramid,  and  have  also  a  mix* 
ture  of  curve,  and  plain  surfiices:  the  latter  in  nmabeff 
equal  to  the  denominator  of  the  figure ;  while  the  former 
amoODts  to  double  that  number,  plus  two.  Thos,  a  pen* 
tagon  joint,  taken  from  one  of  our  most  perfect  pillars^ 
hat  five  plain,  and  twelve  curve  surfaces;  but  curve  tur* 
feces  are  irreconcileable,  either  to  crystaiUzaiian  or  liessc- 
CBtUmA 

We 

*  This  subordinate  construction  is  well  iUustrated*,  in  a  diawiof  of 
three  prismatic  stones,  taken  from  a  great  whyn  dyke,  now  used  as  a 
quarry,  nearly  two  miles  west  from  Belfast. 

The  constituent  figure  hcr6  is  a  uiangular  prism,  whose  angles,  sc 
the  base,  seem  double  the  angle  at  the  vertex. 

My  ingenious  friend,  Dr.  M^Donnel,  to  whom  I  had  mentioned  the 
eurious  construction  of  onr  whyn  dykes,  was  so  suuck  wheo  he  saw 
the  prismatic  stones  of  which  this  dyke  is  formed,  cxuacted  from 
the  quarry,  that  he  employed  a  painter  to  make  a  drawing  of  some  of 
them ;  and  he  was  so  good  as  to  give  me  a  copy.  ' 

f  The  acute  angled  triangular  pyramids,  which  ascend  from  each 
angle  of  the  joint,  and  ofcen  reach  up  to  the  middle  of  the  iacmn- 
kent  one,  have  their  insides  sloped  away,  in  aa  hyperbolic  curve; 
while  the  grooves  in  the  lower  part  of  each  joint  adapted  to  receive 
these,  with  similar  curvature,  added  to  the  former,  make  twice  as 
9uny  curve  surfaces  as  the  ngure  has  angles.    The  concave  and  con- 
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We  have  another  variety  of  basalt,  whose  surfaces  cxtemaL  Fr.cts  and  ob- 

and,  if  I  be  allowed  the  expre>sion,  internal,  arc  all  curves :  its  scrvaiions   rc- 
r  ■  I         1   •     •  J     r  *  •         L  1-1      spectins  basalt 

iorm  IS  rounn,  and  it  is  composed  or  concentric  spheres,  like  in  the  couoty 

the  pellicles,  of  an  onion.  o^  Antrim ;  ad- 

This  variety  Mr.  St.  Fond  himself  admits  not  to  be  of  vol-  ti,at  j^  jj  not 
canic  origin.  He  .-ays  (Min.  des  Vole,  page  4-6),  iV  must  have  volcanic. 
iaien  this  corifiguraiion  naturailj/.  Its  mode  of  arrangement, 
in  th3  places  wh*.rc  it  i*«  found,  «eems  still  more  extraordinary. 
It  is giinerally imbedded  in  an  indurated  basaltic  paste;  in  Mr. 
St.  Fond's  language,  incorporee  ct  incasiree  (Lms  des  massifs 
dc  basalle  itif^nne.  In  this  state,  it  is  sometimes  built  in  the 
form  of  a  walF,  of  which  the  globular  basalt  is  the  stones,  and 
the  unformed  the  cement. 

I  have  great  reason  to  believe,  that  the  varieties  of  basalt 
in  other  countries  are  exactly  the  same  as  in  our  own ;  and 
that  nature  has  tiken  the  same  pains  to  keep  them  distinct 
everywhere. 

The  columnar  basalt,  of  all  countries,  corresponds  precisely 
with  that  of  the  Giant's  Causeway,  and  our  other  groups, 
as  appears  from  the  sameness  of  their  curious  articulations. 

Our  irregular  prismatic  exactly  answers  the  description  of 

vex  bates  add  two  more ;  but,  by  Sir  Torbcrn  Bergman's  definition, 
crystals  are  bounded  by  pJtun  iurfiuc:. 

These  facts  cannot  be  exhibited  in  distinct  joints ;  for  the  cohesion 
is  so  siron;,  that  the  ascending  pyramids  invariably  break  off,  as  tfie 
joints  are  separated  from  Uie  pillar.  It  is  the  projecting  fracture  that 
remains,  which  gives  the  joint  the  appearance  of  a  muraJ  crou-'n,  as  wai 
obicrved  by  the  early  writers  on  the  subject. 

The  destruction  of  these  ascending  pyramids  makes  the  sepa* 
rate  joint  totally  different  from  what  it  was,  when  existing  in  the 
perfect  pillar. 

To  illustrate  a1'  ihis,  I  give  a  drawing  of  two  pillars  :  one,  as  it  ap- 
pears when  long  exposed  to  the  air,  which  acts  principally  upon  the 
joints;  while  the  dilation  and  contraction,  from  heat  and  cold,  loosens' 
the  pyramids,  and  separates  them  from  the  pillar. 

The  second  pillar  exactly  represents  the  stale  in  which  they  appear* 
where  tlie  mass  is  lately  quarried  into,  and  the  air  has  not  had  time  to 
operate. 

I  add  some  joints  in  their  natural  state.  This  nicety  of  construction 
abates,  as  the  pillars  graduate  through  imperfection  to  an  amorphous 
mass;  yet  occasional  traces  of  it  are  long  observable. 

VoL.XVL— April,  1307.  2  A  the 
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Facts  and  ob-  the  basalt  incambent  on  the  columnar  at  Bolsena,  as  given 
•crvationi  re-  by  Ferber.  It  is  obviously  similar  to  those  at  La  Trezz^ 
|n^*e^coumy  ^^  ^^nt  du  Baume ;  and  Mr.  Mills's  view  of  the  isolated 
cfAnurim;  ad- basaltic  rock  at  Ardlun  (Phil.  Trans.   1790),  accurately  re- 

thatiti$*nQt°^  P*"^*^"^  *^^^   Variety,   in  many  facades,    ne^  the    Giant's 

Volcanic,  Causeway. 

Sir  Joseph  Banks's  account  of  the  straturoj,  incumbent  on 
the  columnar  at  Staffa,  ipight  serve  for  our  irregular  pris- 
inatic,  ■  in  most  places ;  and  the  moment  I  shewed  my  friend, 
Mr.  Joy,  our  nes^t  pillars  at  Craigahuller,  he  perceived 
the  striking  likeness  between  the  stratum,  incumbent  on  theio, 
and  that  covering  the  grand  colonnade  at  Staflfa. 

The  slight  accounts  we  have  of  the  Scotch  whyn  dykes, 
shew,  that  they  are  formed,  like  our  own,  of  horizontal 
prisms. 

And  our  globular  basalts,  with  concentric  spheres^  so  ca- 
Tiously  imbedded  as  we  find  them  at  Port  Cooan,  near  the 
Giant's  Causeway,  and  lining  some  whyn  dykes  at  Belfast 
Lough,  are  precisely  the  same  with  those  taken  notice  of  bj 
Mr.  St.  Fond,  at  Ardenne,  at  Cheidevant,  at  Montbrul ;  and 
also  by  Mr.  Strange,  in  the  Venetian  state. 

Until  the  advocates  for  the  volcanic  origin  of  basalt  can  dis- 
cover, in  lavas,  something  corresponding  to  these  curious  cir- 
cumstances attending  our  basalts,  can  they  persist  in  pronoanc- 
ing  them  to  be  identically  the  same  ?  The  one  (if  I  may  be 
allowed  to  use  the  expression)  2l  factitious  substance,  of  known 
and  posterior  formation ;  the  other,  bearing  evident  marks  of 
the  hand  of  nature,  both  in  its  general  arrangement  in  mighty 
strata,  and  also  in  its  numerous  varieties.  For  we  know  that 
nature  delights  in  diversifying  her  operations,  and  in  exe* 
outing  what  seems  to  us  the  same  work,  in  many  difiereot 
ways. 
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Method  of  adjusting  a  Transit  Instrument  in  a  Plane  of  the  *V<r- 
ridiatu     By  Sir  H.  C.  Englefield^  Bart,  M,P.  F.R.S, 

To  Mr.  NICHOLSON. 
SIR, 


Lo< 


lOKING  over  some  papers  the  other  day,  I  found  the  introductioiaa 
inclosed,  which  I  had  drawn  up  some  years  since.  I  do  not 
know  that  the  method  of  placing  a  transit  instrument,  therein 
described,  has  been  made  public.  If  it  has  not,  I  think  its  ease 
and  accuracy  renders  it  not  unworthy  of  publication.  Should 
you  be  of  a  different  opinion,  you  will  be  so  good  as  to  return 
it  to  me. 

I  am.  Sir, 

Your  obedient  Servant, 

H.  C.  ENGLEFIELD. 
Tibiey^reety  March  11,  1807. 


Let  Z  (PI.  8)  be  (he  zenith  ;  P,  the  pole ;  HO,  the  horizon ;  Adjustment  of- 

2PI,  the  meridian  circle;  ZK,  a  circle  of  altitude  distant  from  ^^  trantit  in- 
1  •  !•      «  ti  -w-wr  t  J  k  8tniincni|  vff 

the  meridian  by  a  small  quantity  IK  (suppose  a  degree) ;  12  3  4,  levelling  iu 

the  diurnal  circle  of  the  pole   star,  whose  radius  is  1«  45'  *^**?  ^'^^  ^ 
nearly;  and  let  the  altitude  of  the  pole  be  iloSO'.     Then,  fgJencc  of  time 
when  the  pole-star  is  on  the  northern  meridian,  its  altitude  3  I,  between  the 
will  be  49«  45',  and  its  zenith  distance  Z  3,  40*  15' ;  and  let  p'^c-itj^lJuJ 
ACD  be  a  part  of  the  diurnal  circle  of  a  star  whose  polar  dis*  another  more 
tonce  is  46<»  30',  and  N.  meridian  altitude  5o.  fh^Sl^l^The 

Now«  suppose  a  transit  instrument,  whose  axis  is  accu-  R.  A.  b£og 
rately  levelled,  and  of  course  in  the  meridian  at  Z,  to  point  at  Riven 
the  horizon  to  K,  instead  of  I,  the  true  meridian;  then,  at  3 
(the  altitude  of  the  pole-star  under  the  pole),  it  will  point  at  B, 
and  the  arch  3  B  will  be  to  IK  as  the  cosine  of  the  altitude 
3  I  to  radius;  bat  3  B,  measured  on  the  diurnal  circle  of  the 
pole-star,  will  be  the  sine  of  its  distance  from  the  meridian  tq 
Ihff  radius  P  3  or  P  B ;  and  as,  in  small  arches,  the  arch  ef  n 
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Adjustment  of  great  circle,  or  ofa  small  circle,  or  theif  siaesj  ^re  nearly  coin- 
thc  transit  in- cident,  we  shall  have  very  nearly  as  Z  3  (the  zenith  distance) 

le'^e'ui^'  it^^  *^  ^  ^  i^^^  P^^^''  distance),  sa  is  the  value  of  3  B,  in  degrees 
axis,  and  oh-  of  the  polo-star  circle,  to  its  value  in  degrees  of  a  circle  whose 
serving  the  dif-  ^^^.^^^  j^  ^  ^  ^^^  ^^  ^j^^  ^^^^^^  2^  3  is  to  P  3  very  nearly  as 
fercnce  ot  time  ^  '^  ' 

between   the    23  to  1,  the  error  of  th^  trapsit  telescope,  at  the  altitude  3  I, 

transit  of  the  ^|||  {^^  measured  by  a  scale  (if  it  may  be  so  called)  23  times  as 
pole-star  and  of  .      ..         ' 

another    more  great  as  itsell. 

distant  from  Now,  let  there  be  another  star.  A,  whose  northern  meridian 
R.  A.  being  altitude  is  as  »;mall  as  it  conveniently  can  be,  for  example,  5^, 
given.  whose  polar  distance  is,  therefore,  46°  30',  and  whose  right  as. 

cension  is  the  same  as  that  of  the  polar  star;  then,  if  the  transit 
telescope  be  in  the  meridian,  both  these  stars  will  pass  through 
itat  the  same  time;  butif  it  be  out  oftlie  meridian  by  thequan* 
tity  IK,  the  star  A  will  pass  through  it  when  it  comes  to  C, 
but  the  polar-star  not  till  it  comes  to  B,  when  the  star  A  is  got 
to  D,  in  its  diurnal  circle. 

The  value  of  AC  being  therefore  found,  by  multiplying  IK 
by  the  cosine  of  its  altitude  AI,  that  value,  being  reduced  to 
the  angular  value  to  the  radius  PA,  will  give  the  time  of  the 
star  A  passing  through  the  transit  telescope,  after  tke  time 
of  its  passing  the  meridian  ;  and  the  same  operation  being  per- 
formed for  the  pole-star  as  before  directed,  the  ditlerence  of 
these  times  will  be  the  error  in  time  of  the  transits,  answering 
to  the  given  deviation  IK  of  the  transit  telescope.  And  tables 
having  been  previously  constructed  for  such  stars  as  shall  be 
thought  convenient,  the  transit  telescope  may,  in  a  very  short 
space  of  time,  be  set  to  the  meridian,  with  a  degree  of  preci- 
sion unattainable  by  any  other  method. 

Jf  the  star  A  precedes  the  pole-star  in  its  passage  under  the 
pole,  no  tables  are  requisite,  nor  any  thing  necessary  to  be 
known  but  tiie  exact  dlfl'erence  of  the  right  ascension  between 
the  two  stars ;  [oc,  having  observed  the  transit  of  the  star  A 
(the  instrument  being  previously  brought  near  the  merfdian, 
siippose  half  a  degree),  then  elevate  the  telescope  to  the  pole- 
star,  by  moving  the  horizontal  adjustment  of  the  axis:  keep 
the  pole-star  on  the  middle  wire  till  the  due  interval  of  time 
between  their  transits  is  elapsed;  the  instrument  will  then  be 
extremely  near  its  true  position  ;  and,  by  repeating  the  obser- 
vAtion  once  more,  will  be  brought  to  a  perfect  exactness.  Or, 
iCanoihcr  star,  following  the  pole-star  in  its  passage^  be  ob- 
served 
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served  on  the  same  evening,  if  the  times  elapsed  between  their  Adji.stment  of 
transiU  are  equal  to  the  tabular  difference  or  their  rieht  as^cen-  ^*'^'  tranMt  m- 

.  ,  ,     ,      s:runicnt,  by 

sions,  which  will   probably  be  the  case,  the  accuracy  ot   the  levelling  its 

first  placing  the  instrument  will    be  immediately  ascertained.  *'''*»  ^"^    «b- 
rf-x.i         .  1  1  I  1  r  •     .i_  serving ihcdif- 

Uther  Stars  near  the  pole  may  be  made   use  ol  in  the  same  f^,rcnce  of  time 

manner  as  is  here  described  for  the  pole-star,  but  with  propor-  between  the 
tionally  less  advantage,  as  the  polar  distance  in  increased.  poie^-ltarandof 

It  is  also  obvious,  from  the  figure,   that  the  transit  of  the  another  more 
pole-star  above  the  pole,  may  be  also  used,  and  that  with  fiJ^TJie^-^e 
nearly,  though  not  quite,  the  same  advantage  as  the  transit  be-  R.  A.  being 
low  the  pole.  SJvcn. 

The  same  method  may  also  be  applied  with  equal  ease,  if 
the  second  star  A  pass  the  southern  meridian  instead  of  tho 
northern. 

The  slowness  of  the  pole-star's  motion,  though  it  renders  its 
transit  uncertain  to  a  few  seconds,  cannot  materially  affect  the 
a€curacy  of  this  method,  as  an  error  of  ten  seconds  of  time  in 
^e  estimation  of  its  passage,  which  is  certainly  more  than  can 
be  committed,  would  not  cause  an  error  of  a  third  of  a  second 
of  time  in  the  passage  of  stars  near  the  equator. 

Example  of  the  Computalion  with  the  Numbers  given  above* 

Star  A.  Pole-Star. 

Sin.     IK        8  2US55  Sin.     JK        8.2M855 

Sin.     ZA       9.99884.4'  Sin.     Z3      9.810316 


Sin.     AC       8.2mi99  Sin.     3B      8.052171 

Sin.     PA  —  9.860562  Sin.     P  3  — 8.4-84S4-S 


'       Sin.     APC     8.379637  Sin,     3  PB    9..567323 

A  PC     1«  22*  20"  b  PB  21°  40'  U) ' 

In  time  5'"  '29^^  In  time         J'^  2o'"  l-O^^ 

The  error  of  a  degree,  therefore,  in  the  position  of  the  tran- 
sit telescope  at  the  horizon,  causes  the  star  A  to  pass  through 
it  5h.  29-^s.  in  time  later  than  it  ought,  wherca*;,  the  same 
error  causes  the  transit  of  the  pole-star  to  be  Ih.  26:n.  'k)ys. 
iatcr  than  it  ought;  and  the  difference  between  these  two 
times,  viz.  Ih.  21m.  11-j^.  will  be  the  diflerence  of  the  ob- 
served time  of  their  transits,  owing  to  the  error  of  the  position 
jof  the  transit  telescope,  their  real  right  ascensions  being  su{>- 
posed  the  same. 


VI. 


^* 


▼AftlATIOK  or  THE   COMPAff. 


■    ■  M  1 


i^mit 


vr. 


ObservatiofiS  an  the  Fariation,  and  on  the  Dip  of  the  MagnUit 
NeodU,  made  at  the  /Apartments  of  the  Royai  Society,  between 
the  Years  1786  and  1805  inclusive,  Bg  Air.  GxoRGP 
Gilpin.* 

0/tbe  Variation  Compass. 

Variation  com-  ^  HE  variation  compass,  used  in  making  the  fbllowtog  obief* 
i^  IS    *^f     vations,  is  the  same  instrument  ui^ed  in  former  observations  of 
the  variation,  and  published  by  the  Society  in  several  volomet 
of  their  Transactions;  and  as  a  particular  and  accurate  descrip* 
tion  of  its  construction  was  given  by  Henry  Cavendish,  £tq« 
F.  R.  S.  in  the  LXVlth  volume,  it  will  not  be  necessary  to  say 
any  thing  here  on  the  subject.     But  these  observations 
the  first  that  have  been  communicated  since  the  compass 
put  up  in  the  Society's  apartments  in  Somerset  Place,  it  may 
not  be  amiss  to  point  out  its  situation  in  the  house  at  the  time 
•         of  observation,  and  the  method  pursued  to  attain  such  allow- 
ances as  were  proper  to  be  made  in  deducing  the  results  here 
given. 
Itssiiuattoni         1*  The  compass  in  the  house,  at  the  time  of  observation, 
and  the  posi-  ^^^  placed  in  the  middle  window,  on  the  south   side  of  the 
muth  mark  de«  Societ/s  meeting-room,  upon  a  strong  mahogany  board  l| 
^cri^d.  inch  thick.     Against  the  opposite  building  the  dial-plate  of  a 

watch  is  fixed,  making  an  angle  with  the  true  meridian  of 
91®  8',8  to  the  eastward,  as  a  mark  to  which  the  telescope  of 
'  the  compass  was  adjusted.    To  obtain  the   angle  that  this 

mark  made  with  the  true  meridian,  I  fixed  a  transit-instru- 
ment on  the  mahogany  board  above  mentioned,  precisely  in 
the  same  place  where  the  compass  had  been  placed,  and  har> 
Ing  adjusted  its  telescope  to  the  same  mark,  the  transits  of  the 
sun  and  stars  over  a  vertical  circle  passing  through  the  asenitk 
and  this  mark,  were  observed ;  and  the  angle  contained  b^ 

tweea 

*  PhUocophicsl  TrsasactioBS,  1106/ 
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tween  the  said  mark  and  the  true  meridian^  was  found  by  com- 
putation to  be  3 1*  8',  3  as  above. 

2.  For'  the  purpose  of  ascertaining  what  error  there  might  Method  of  aa 

be,  from  a  want  of  parallelism  between  the  line  joining  the  iro,^"|I||  ^ 

indices  and  the  magnetism   of  the  needle,  and  thereby  to  do-  magnetic  di- 

termine  whether,  in  the  usual  method  of  observine,  the  in-  '*<^5-°"'  fiL*" 

.  ,       verting   the 

dices  shew  the  true  angle  which  the  direction  of  magnetism  needle 
makes  with  the  first  division  or  zero,  a  great  many  observa* 
tions  were  made  "on  both  ends  of  the  needle,  and  with  botli 
sides  of  the  needle  uppermost  (the  cap  of  the  needle  being 
made  to  fit  on  readily  on  either  face  for  this  purpose),  viz. 
north  end  and  south  end  in  its  upright  position,  and  north 
end  and  south  end  with  the  needle  inverted,  and  the  mean  of 
the  four  giving  the  angle  greater  by  2',  than  that  shewn  by 
the  north  end  in  the  upright  position  of  the  needle  (which 
was  the  end  always  used  in  these  observations),  two  minutes 
have  been  added  to  all  the  observations  read  from  the  instru- 
ment, as  the  correction  for  this  error  to  angles  on  the  east 
fide  of  zero,  and  subtracted  from  angles  on  the  west  side,  to 
ob^in  the  true  angle;  which  error  to  angles  on  the  west 
•ide,  however,  only  occurred  when  the  instrument  was  taken  v 
oat  of  doors,  to  determine  the  effect  of  the  iron  work  of  the 
building. 

3.  The  variation  compass  being  placed  in  the  house  for  ob-  — :and  of  ascei 
servation,  could  not  be  supposed  to  be  entirely  out  of  the  in-  fllJenw  of^iro 
fiuence  or  iron;  I  was  therefore  desirous  to  ascertain  how  far  inthchuildim 
that  influence  might  extend :  for  the  determination  of  which« 

the  following  method  was  adopted. 

Having  caused  to  be  sunk  into  the  earth,  to  some  depth,  sk 
strong  post,  in  the  wood-yard  of  Somerset-House,  at  a  consi« 
derable  distance  firom  the  influence  of  any  iron,  on  which  the 
compass  might  be  placed,  and  from  which  station  there  was 
a  convenient  mark,  at  a  proper  distance,  to  which  its  telescope 
might  be  adjusted:  I  took  the  compass  there  at  (hose  times 
oftiie  day  when  the  needle  was  stationary,  viz.  morning  and 
aflernoon.  Before  the  compass  was  carried  out  of  doors,  ob* 
servations  were  made  in  the  room  ;  then  it  was  taken  out  of 
doors  to  the  above-mentioned  station,  for  observation  there ; 
and  the  observations  were  again  repeated,  after  the  compass 
had  been  restored  to  its  situation  in  the  room;  so  that  had  any 
alteration  taken  place  in  the  interval,  such  alteration  would 

2  A  4  bare 
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have  been  delected;  but  during  the  whole  series,  no  material 

difference  occurred  beiwccn   the  observations  made  in  the 

house  before,  and  alter  those  taken  hi  the  yard. 

-hy  observa-      '^^^^  observations   therefore  made  in  the  yard,   compared 

^ni  made  out  with  those  taken  in  the  house  both  before  and  afler  those  tid^en 

omparcdwith  ^^^  ^'^**'  formed  the  comparison  for  obtaining  the  error,  or  the 

lose  within,     effect  of  the  iron-work  of  the  room  on  the  needle  in  the  house, 

and  there  is  reason  to  believe  that  considerable  accuracy  has 

been  obtained.     They  are  as  follow : 

By  a  mean  of  20  sets,  or  200  observations  taken  with  the 
compass  in  the  yard,  compared  with  twice  that  number  taken 
in  the  house,  before  and  after  those  taken  in  the  yard,  the 
^'sriation  observed  in  the  house  was  found  to  be  greater  than 
that  observed  in  the  yard  by  5',  4.  The  mean  of  nine  sets  of 
observations  taken  in  the  morning  giving  for  the  error  5',5  ; 
and  the  mean  of  eleven  taken  in  the  aflemoon  giving  for  the 
error  5', 3.  The  variation  in  those  tables  have  therefore  been 
lessened  by  the  above-mentioned  quantity  5',4,  as  the  error 
for  the  effect  of  the  iron- work  of  the  room  on  the  needle  in  the 
house, 
oroborating        I  must  not  omit  to  mention,  that  of  these  20  sets  of  obser- 

ict  ai  to  accu-  yg^joy^j,  mentioned  above,  nine  only  were  made  with  the  com- 
icy. 

pass  in  the  same  situation,  and  eleven  in  that  of  a  different  one; 

for,  afler  nine  sets  had  been  taken,  a  pile  of  boards  was  put  up 
between  the  compass  and  the  mark  to  which  it  had  been  ad- 
justed, which  made  it  necessary  to  remove  the  post  on  which 
the  compass  had  been  placed,  a  few  feet  to  the  westward  of  its 
former  situation,  to  clear  it  from  the  said  pile  of  boards;  and 
eleven  sets  of  observations  were  made  firom  this  new  station, 
with  the  compass  adjusted  to  the  same  mark  it  had  been  ad- 
justed to  before,  and  the  angles  that  this  mark  made  with  the 
true  meridian  from  each  of  these  stations,  were  ascertained  by 
placing  a  transit-instrument  precisely  where  the  compass  had 
been  placed,  and  observing  the  transits  of  the  sun  and  stars, 
in  the  same  manner  as  has  been  descril)ed  in  linding  the  angle 
of  the  mark  that  the  compass  was  adjusted  to  in  the  house. 
And  it  is  conceived  that  this  accidental  circumstance  adds  some 
weight  to  the  accuracy  with  which  these  operations  were  per- 
formed, as  the  error  from  the  two  resuHs  of  nine,  and  eleven,. 
does  not  differ  so  much  as  0',5  from  each  other. 

Dipping 


VARIATION    or    THE    COMPASS.  QgJ 

Dipping  Needle, 

The  dipping-needle  with  which  Ihe  ohscrvatrons  in  this  The  dipping- 
communication  were  made,  being  the  same  instrument  used  in  '^cc^l'^- 
former  observations  of  the  dip,  and  it  having  also  been  de- 
scribed by  Mr.  Cavendish  in  the  paper  before  alluded  to,  it 
will  not  be  necessary  to  say  any  thing  of  its  construction  here. 
Its  situation  in  the  house  was  in  the  eastern  window  in  the 
meeting-room,  next  the  door. 

As  the  observations  made  with  the  dipping-needle  were  not 
affected  by  any  other  source  of  error  than  that  of  the  iron-work 
of  the  room,  in  order  to  ascertain  the  quantity  of  error,  the 
instrument  was  taken  out  of  doors  at  two  different  times, 
afler  an  interval  of  ten  years,  differently  situated  each  time,  and 
the  observations  made  at  both  these  times  out  of  doors,  com-, 
pared  with  the  observations  made  in  the  room,  giving  lor  the 
error  20' more  than  the  dip  was  found  to  be  in  the  room,  and 
both  agreeing  to  one  minute;  that  quantity  has  been  added  to 
all  the  observations  made  with  the  dipping-needle  in  the  room 
for  its  error,  as  affected  by  th«  iron-work  of  the  room. 

Although  a  valuable  paper  on  the  diurnal  variation  of  the  Canton's  ob- 
horizontal  magnetic  {needle,  by  the  late  Mr.  John  Canton,  diurnal  varia- 
F.R.S.  was  published  in  the  first  part  of  the  List  volume  of^io°-  Those  oC 
the  Phil.  Trans,  for  the  year  1759,  containing  a  great  number  ^^^^  carried 
of  observations  made  at  different  and  irregular  times  of  the  day  through  lix- 
throughout  the  year,  yet,  it  appeared  to  me,  that  if  the  varia-  ^^^^  months, 
tion  were  to  be  observed  at  short  but  stated  intervals  of  the  day 
for  one  year,  the  results  would  perhaps  not  only  prove  more 
satisfactory  in  determining  the  times  of  the  needle  becoming 
stationary,  but  would  show  its  progressive  and  regressive  mo- 
tions better  than  if  obser\'ed  at  irregular  intervals.     To  effect 
which,  I  imposed  this  laborious  task  upon  myself  for  the  space 
of  sixteen  months. 

The  observations  contained  in  Table  I.  in  sixteen  pages,  viz.  Tabulated  to- 
from  September  1786,  to  December  1787,  both  inclusive,  are '"^'^* 
the  results  made  at  many  but  slated  times  of  the  day,  and  so    . 
disposed,  that  the  progress,  or  regress,  of  the  variation,  may 
be  readily  seen  by  mere  inspection.* 

Table 

•  For  these,  on  account  of  ihcir  length,  reference  must  be  had  to  the 
Transactions. 
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Table  11^  contains  the  mean  monthly  variation  for  the  abdve* 
mentioned  times  of  the  day  contained  in  Table  I. 

Table  III,  contains,  besides  the  mean  monthly  true  varia« 
(ion,  and  mean  monthly  diurnal  alteration  of  variation,  for  the 
sixteen  above-mentioned  months,  the  mean  monthly  true  va- 
riation, and  diurnal  alteration  of  variation  for  many  months  in 
the  year,  between  the  years  1785  and  1805  inclusive. 

The  numbers  put  down  in  Table  I,  are  each  of  them  a 

of  five  observations,  and  oflen  more. 

Those  in  Table  II.  depend  on  Table  I. 

As  the  observations  from  which  the  true  variation  has 

given  in  Table  III,  between  the  years  1788  and  IS05,  were 

too  numerous  to  be  all  inserted,  it  has  been  thought  sufficient 

to  give  the  mean  monthly  true  variation,  and  mean  monthly 

diucn^I  alteration  of  variation  only;  and  they  were  determined 

firom  a  mean  of  the  observations  made  at  those  times  of  the 

day  when  the  variation  was  considered  least,  and  greatest; 

which  variations  for  each  month,  may  generally  be  consfidered 

as  a  mean  of  600  observations. 

Hemarks  on         From  the  observations  made  by  the  late  Dr.  iteberden  and 

the  diaages  of  others,  about  the  year  1775,  the  variation  was  found  to  increase 

jnc  vanauoo,    annually  nearly  lO',  since  that  time  to  the  present,  its  rate  of 

increase  has  been  considered  as  gradually  diminishing*,  and 

for 


*  An  exception  to  ilic  progressive  increase  appears  between  the 
years  1*790  and  1791,  as  Ui6  observations  between  these  two  yesrs 
make  it  to  decrease  2^  or  3%  and  subsequent  observations  to  increase 
again.  To  what  this  should  be  atuibuicd,  I  am  at  a  loss  to  account, 
unless  it  arose  from  the  alicraiion  which  took  place  in  the  iron- work  of 
the  room  in  December  1790,  four  strong  iron  braces  having  been  ap- 
plied to  the  girders  in  the  floor  of  the  great  room  of  the  Royal  Academy 
(which  is  over  the  Society's  meeting-room),  in  consequence  of  a 
cracking  noise  made  from  the  great  pressure  of  a  number  of  persons  in 
the  room  during  the  time  that  Sir  Joshua  Reynolds  was  delivering  a 
lecture  :  these  braces  were  applied  two  on  caqh  side  of,  and  equidis- 
tant from,  the  compass,  the  nearest  about  18  feet  from  it.  It  may  be 
proper  to  mention,  however,  that  having  been  favoured  with  the  varia- 
tion observed  both  by  Mr.  Cavendish  and  Dr.Heberden,  in  tlic  above- 
mentioned  years,  the  alteration  of  the  variation  was  by  the  former 
nearly  the  same  as  in  my  own,  but  by  those  of  the  latter,  greater  ia 
both  cases. 

An  alteration  took  place  between  the  observations  made  with  ttic 
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Ibr  the  last  three  or  four  years,  the  alteration  has  been  so-very 

imall«  as  to  make  it  somewhat  doubtful  whether  it  may  not  be 

considered  stationary,  biit  I  would  not  from  so  short  a  period 

conclude  that  it  really  is  so. 

From  the  observations  of  sixteen  months,  vit,  from  Sep-  Remarks  on 

lember,  1786,  to  December,  1787,  both  inclusive,  the  varia- J*J*^  ^*'*"?**  ^^ 

-  . ,       ,  1.  .  1  ^®  variation, 

tton  may  be  considered  as  generally  stationary  at  or  about  7  or  jcc. 

S  o'clock  in  the  morning,  when  it  is  least ;  and  about  I  or  1? 

o'clock  in  the  aAemoon,  when  it  is  greatest  ;  and  therefore  it 

has  been  the  practice  in  determining  the  true  variation,  pat 

down  in  the  tables,  to  take  a  mean  of  the  two  morning,  and 

the  two  aflernoon  observations,  made  at  those  times,  for  th« 

true  variation. 

In  March,  1787.  The  mean  monthly  diurnal  alteration  of 
variation  was  found  to  be  15',0 ;  in  June  19 '6;  in  July  19 ',6; 
in  September  14 ',8;  and  in  December  7 ',6.  But  on  a  mean 
of  12  years  observations,  from  the  year  1793  to  1805,  the 
diurnal  alteration  of  variation  in  March  was  only  8 ',5;  in 
June  ir,2;  in  July  10',6;  in  September  8 ',7 ;  and  in  De« 
cember  3 ',7. 

Table  IV.  contains  the  differences  for  1 2  years,  viz.  from  Table  of  stM 
1793  to  1805,  between  the  observations  of  the  variation  made  of  ihcvariadoa 
in  the  months  of  March,  June,  September,  and  December,  or  ^J^eriyf* 
at  the  times  of  the  vernal   and  autumnal  equinoxes,   and 
summer  and  winter  solstices ;  by  a  mean  of  these  12  yean^ 
the  variation  ftppears  to  increase  or  go  westward,  from  the 
winter  sobtice  to  the  vernal  equinox  0',80;  diminishes  or 
goes  eastward  from  the  vernal  equinox,  to  the  summer  sol- 
stice l',43;  increases  again  from  the  summer  solstice  to  the 
matumnal  equinox  2',i3;  and  continues  nearly  the  same,  only 
decreasing  0'14,  from  the  said  equinox  to  the  winter  solstice. 

These  diflTerences  at  the  time  of  the  equinoxes  and  solstices 
have  been  noticed  by  M.  Cassini,  in  his  observations  made 

at 

^ipping-Dcedle  in  the  same  years.    All  the  iron  braces  were  on  the 
aorth-west  side  of  tlie  needle,  and  the  nearest  about  18  feet  from  it. 

The  allowances  made  to  the  observations  of  ilic  variation,  and  als« 
of  the  dip,  for  the  effect  of  the  iron-work,  of  the  room,  were  both  as- 
certained after  the  above-mentioned  alteration  in  the  iron-work,  took 
place ;  but  they  have,  notwiihsunding,  been  applied  iq  the  observa^ 
tions  mpd«  before,  «s  well  as  lince  Uuu  tira«. 
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Icmarks,  &c.  a*  the  Royal"  Observatory  at  Paris,  between  the  years  17  8S 
and  L783,  but  the  effect  was  considerably  greater  in  his  ob- 
servations^ than  in  tho-^e  mentioned  above ;  his  results  how 
ever  were,  in  my  opinion,  drawn  from  too  few  observations, 
being  from  only  8  days  observations  about  the  times  of  the 
equinoxes  and  solstices,  which  differ  (Considerably  among  them- 
selves; and  experience  teaches  us,  that  magnetical  obser- 
vations, made  for  a  period  so  limited,  are  not  sufficient  for 
ninute  purposes :  I  have,  therefore,  in  the  results  here  given, 
taken  the  mean  of  the  observations  made  during  the  whole 
ijdonth  in  which  the  equinoxes  and  solstices  fall,  which  appear 
to  me  likely  to  furnish  results  more  satisfactory ;  and  all  the 
foregoing  observations  are  to  be  considered  as  the  results  or 
mean  of  a  great  many,  by  way  of  arriving  at  greater  accu- 
i^j  than  could  be  obtained  without;  this,  however,  was 
i^und  to  be  more  necessary  at  some  times  than  at  others; 
apmetimes  the  needle  would  be  extremely  consistent  with 
itselC  so  as  to  return  exactly  to  the  same  point,  however 
[Josteadiness  oflen  it  might  have  been  drawn  aside ;  at  other  times  it  varied 
Df  the  needle.  2  or  3',  sometimes  8,  10',  or  even  more:  this  uncertainty  in 
the  needle  arises  principally,  I  believe,  from  changes  in  the 
J  atmosphere,  for  a  change  of  wind,  from  any  quarter  to  ano- 

ther, almost  always  produced  a  change  in  the  needle  from 
steady  to  unsteady,  and  vice  versa,  but  it  was  generally  more 
unsteady  with  an  easterly  wind  than  when  it  blew  from  any 
other  quarter,  and  most  steady  when  the  wind  was  south  or 
south-westerly.  An  Aurora  Borealis  always  produced  consi- 
derable agitation  of  the  needle. 

It  has  been  mentioned  in  this  Paper,  that  the  annual  in- 
crease of  variation  was  found  about  the  year  1775  to  be  nearly 
10';  and  was  considered  at  that  time  to  be  gradually  dimi- 
nishing; but  it  is  remarkable  that  this  rale  of  increase  ap- 
pears, from  the  annexed  Table,  to  be  nearly  the  same  at 
which  it  has  been  found  to  move  between  all  the  different 
periods  in  th^  said  Table,  from  1580  to  1787,  a  period  of 
more  than  200  years,  excepting  between  the  years  1692  and 
1723:  the  observations  of  Hal  ley  in  1692,  and  Mr.  Graham 
in  1723,  make  the  annual  increase  16':  to  what  this  difie- 
Tence  could  be  owing  I  am  at  a  loss  to  account:  on  referring 
to  observations  made  at  Paris  for  those  two  years,  the  annual 
increase  is  H';  subsequent  ob:>ervations  made  by  Mr*  Gra- 
ham 


Annual  iii- 
crease  of  Uie 
variation. 
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ham  in  1748,  make  the  annual  increase  between  this  year  and 
I7i23  only  8',1  nearly  what  its  rate  had  been  found  before 
this  great  difference  occurred ;  and  from  the  variation  of  Mr. 
Graham  in  1748,  and  tlie  variation  observed  by  Dr.  HeWer* 
den  in  1773,  the  annual  increase  is  8 ',4;  the  variation  in 
1773,  compared  with  the  variation  observed  by  myself  in 
1787,  give  for  the  annual  rate  of  increase  9 ',3;  but  between 
1787  and  1795,  the  annual  increase  was  only  4 ',7  ;  between 
J  795  and  1102,  l',2;  and  between  1802  and  1809,  only 
0',7. 

The  mean  rate  of  annual  increase  for  tlie  above  mentioned 
period  of  207  years,  viz.  firom  1580  to  1787,  is  10'. 

As  there  appears  something  curious  in  the  rate  at  which  the  Changeiin  the 
variation  has  been  moving,  from  observations  made  at  Lon-  variation  for 
den,  for  a  period  of  more  than  200  years,  the  annual  increase        7®*"* 
of  which  during  that  time  continued  nearly  the  same;  but  in 
a  subsequent  period  of  1 8  years  only,  the  decrease  of  that 
annual  increase  became  so  rapid,  that  the  annual  increase  in 
the  latter  part  of  it  does  not  amount  to  quite  one  ininute,  I 
shall  subjoin  the  following  Table,  by  way  of  elucidating  what 
is  here  mentioned. 
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By  whom  the  Variation  was  observed 


years  at  Lon- 
don. 


Table  of  varia- 
tion for  2«5       ^^  Burrows* 
Mr.  Gunter 
Mr.  Gellibratid 
Mr.  Bondt      - 
Mr.  Gellibnindt 
Dr.  Halle>§ 
»— ^■^^■^■^^■^^■^■■^ 

Mr.  Grahamjl 

Dr.  Heberden^f ' 
Mr.  Gilpin 


Year. 

Variation. 

Inoease. 

J 

Annual 

1580 

11    15  R 

/ 

1622 

6     0 

+  7^ 

1654 

4     6 

9,6 

1657 

0     0 

10 fi 

1665 

1  22W 

10,2 

1672 

2  50 

9,7 

1692 

6     O 

10^ 

1723 

14  17 

16,0 

1748 

17  40 

M 

1775 

21     9 

M 

1787 

25   19 

9,5 

1795 

25  57 

♦,7 

1802 

24     6 

1,2 

1805 

24     8 

0,7 

*  The  obsenrationi  of  Burrows,  Gunter,  and  Gellibrand.  in  1634^ 
are  taken  from  Seller's  Practical  Navigation,  1076.  Biirrow*t  obaer« 
rations  ar^  said  to  be  the  oldest  and  best  in  the  wqrld ;  longitade  and 
latitude  found  by  dipping-needle,  p.  xvi.  Geilibrand  is  said  to  be  th0 
first  pcTCpn  who  ascertained  ihc  variation  of  the  variation^  about'  the 
year  1695,  Phil.  Trans.  No.  276 — 278  j  but  if  this  is  the  date  of  the  ob- 
servations by  which  it  w.is  determined,  the  observations  of  Gunter,  ia 
1662,  show  him  to  have  a  prior  claim  ;  Bond,  in  his  Longitude  Found, 
p.  5  and  6,  says,  that  the  variation  was  first  found  to  decrcasa  by  Mr. 
John  Mair,  secondly  by  Mr.  Edmund  Gunter,  thirdly  by  Mr.  Henry 
Geilibrand,  and  by  himself,  in  16iO. 

f  Longitude  Found,j>.  3. 

X  Ibid.  p.  13;  and  Longitude  and  Latitude  found  by  Dippinf* 
Kecdle,  p.  6. 

§  Phil.  Trans.  No.  195,  p.  565. 

II  Ibid.  No.  383,  p.  107;  and  No.  488,  p.  279. 

%  Obligingly  communicated  by  his  son,  the  present  Dr.  Hebcrdea. 
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Table  V.  containt  the  dip  of  the  magnetic  needle  from  the  Dip  ofthene 
years  1786  to  1805.     For  the  first  sixteen  months,  viz.  from  ^^e  from  178 
September,  1736,  to  December,   1787,   both  inclusive,  the  diumalchaiM 
dip  was  observed  as  freqnently  as  the  variation,  biU  as  there 
does  not  appear  to  be  any  diurnal  alteration  in  the  dip,  to  make 
it  at  all  interesting  to  communicate  so  many  observations  as 
were  made,    the  mean  therefore  for  each  month  has  been 
thought  sufficient  for  insertion. 

To  explain  the  foregoing  Table  it  must  be  observed,  that . 
teach  of  the  numbers  in  the  four  first  columns  of  the  above 
Table,  are  each  of  them  the  mean  of  several  means,  as  ex* 
pressed  in  the  line  against  those  numbers;  and  as  each  of 
those  means,  are  again  the  mean  of  fiwe  observations  at  leasts 
each  of  the  numbers  in  the  first  line,  said  to  be  the  mean  of 
nine  means,  is  therefore  a  mean  of  forty-five  observations ; 
and  so  of  all  the  rest. 

The  numbers  in  the  fifth  column,  entitled  true  dip,  are  the 
means  of  the  numbers  contained  in  the  four  preceding  columot 
in  the  same  line  with  it. 

The  dipping  needles  used  by  Norman,  the  inventor  of  the  0^,^^  ^   ^^ 
pipping  needle,  who  observed  the  dip  at  London  in  the  year  to  hate  forme 
1576  to  be*,71°  50';  and  of  Mr.  Bond,  who  observed  it  >n{j,fSS^[ft 
1676tobe't73^47';  not  being  so  much  to  be  depended centinx bat 
upon  as  the  needles  that  have  been  in  use  for  near  a  centnry  iaensased. 
past,  render  the  progressive  increase  of  the  dip  from  Norman's 
time,  to  the  time  of  its  maximum,  somewhat  doubtful.    But 
lyir.  Whiston,  whose  needle  there  is  reason  to  believe  was 
more  to  be  relied  upon,  in  the  year  1720  determined  the  dip 
to  be ^75^  10';  this,  when  compared  with  many,  and  very 
accurate  observations  made  by  Mr.  Cavendish  with  several 
needles,  in  the  year  ||  1775,  who  found  it  to  be  12^  30',  makes 
the  decrease  in  this  period,  of  55  years  on  a  mean,  2'  9  per 
annum.    And  from  a  comparison  of  my  own  observations  of 
the  dip  in  1805,  which  was  70°  21',  with  the  above  of  Mr, 
Cavendish  in  i775,  its  annual  decrease,  on  a  mean«  appears 
to  have  been  4^  3 ;  and  its  progressive  annual  decrease,  on  a 
^ean,  in  the  above  mentioned  period  of  30  years,  1 ',  4.  > 

lean* 

•  New  Attractive,  c.  4.  f  Longitude  found. 

X  Longitude  and  latitude  found  by  dipping  needlci  p.  7 — ^9i. 
n  PhiL  Trans.  VoL  LXVJ,  p.  400. 
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t  is  much  to        I  cannot  conclude  this  Paper  without  expressing  my  regret, 
te  regretted     that  so  little  avail  should  have  been  made  of  the  numerous 
ions  of  raria-  Opportunities   which   have   been  afforded    to  travellors    and 
Ions  have  not  others,  in  the  last  century,  for  making  accurate  observations, 
|c^n^o  tener     ^^j^  proper  instruments,  at  land,  on  the  variation  in  different 
parts  of  the  world.     Such  observations  would  probably  have 
afforded  some  curious  and  useful  facts^  which  would  have  ma* 
terially  assisted  in  formings  theory  much  more  certain  than 
what  we  at  present  possess ;  the  present  received  opinion  of 
the  cause  of  the  diurnal  alteration  of  variation  would  be  coh* 
firmed  or  invalidated;  its  quantity  of  effect  in  different  places, 
a  most  desirable  acquisition,  would  be  ascertained  ;  and  we 
should   be  put  in  possession  of  more  valuable   and  correct 
hifbrroation  on  the  variatioix  than  can  be  derived  from  obs€?ir- 
vations  made  with  the  common  azimuth  compass,    even   at 
land,  owing  to  its  imperfect  construction.     The  variation  ihh$ 
accliratcly  obtained  at  any  one  period,    compared  with  the 
variation  correctly  ascertained  at  a  subsequent  period,  woold 
give  a  rate  of  alteration  of  the  variation  which  could  be  relied 

nd  t€»earches  The  celebrated  Halley  thought  the  variation  of  so  mncfi 
f  Halley.  importance,  that  he  made  two  voyages  for  the  purpose  of 
making  observations  on  the  variation,  to  confirm  his  theory 
advanced  in  1613,  and  soon  after  he  published  his  variation 
chart.  Since  his  time  no  better  theory  than  he  left  has  been 
obtained,  although  it  niu^t  be  confessed  that  many  observationi 
have  been  made  at  sea  by  voyagers ;  but  these  observations, 
made  generally  to  answer  the  purpose  of  the  observer  at  the 
time  only,  are  therefore  seldom  preserved;  for,  unless  made 
by  authority,  which  rarely  happens,  they  do  not  otlen  meet 
the  public  eye ;  and  it  must  be  from  observations  made  with 
care,  and  with  good   instruments,    carefully  registered,  and 

'  prbperly  arranged,  that  any  real  advantage  can  be  derived. 
It  is  hoped  therefore,  that,  in  future,  attention  to  this  subject 

'will  not  be  thought  beneath  those  who  may  have  it  in  their 

•power  essentially  to  promote  an  undertaking  so  interesting  to 
the  philosopher,  and  so  valuable  and  useful  to  the  maritime 

'world. 
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VIL 


4  f^  lUmm-ke  on  a  Pamphkt  entitled  '^  Mr.  W.  Nichobon's 
^*  Attack,  in  his  Philosophical  Journal,  on  Mr*  9flfnsor  and 
^  the  National  Ligfit  and  IJeat  Compatijf»  with  Jdr*  Wime^^ 
^  DefetiCt^* — 12mo.  56  pages. 


Mr. 


».  Wimor't    JYXR.  Win^or  fieems  to  have  overlooked  ti^  •bsenratiotfs  in 

nphloi  laie«  - 

Libliabfd,  our  Journal  for  January  last*  as  long  as  prudence  an4  the  in- 
quiries of  lii<  vi>itors  would  allow  him  to  (bllow  that  mode  of 
conduct.  After  having  amweredv  qfieirti«m  of  )NiblieiaifM^' 
tance  openly  and  without  reserve,  in  my  own  name,  at  every 
man  ought,  where  the  character  of  another  can  in  any  respect 
be  brought  in  question,  I  may  be  allowed  to  decline  all  contio- 
yeny,  and  leave  J^c*  Winsor's  claims  upon  me  and  upon  the 

world. 


tICBT    AKD    ll«l»    COKP*Kr.  soy 

«aHd.  to  be  lettted  from  the  iiK'ts  m  they  siaud.  I  thiuh  it 
fvQald  Ik  entiemdy  oujr  lo  shew  the  nuneroas,  and,  io  some 
inilauoei  voluirtary,  errors  and  miirepi-eseiitalions  i*lih  which 
hUpMDphlel  itvhtoted)  bitl  I  «m  called  upon  bj*  do  duty  to 
do  tin). 

mv  leaden,  it  is,  I  Iriiil.  needless  to  repeal  Ihe  truths  I '?''"°"  ""^^ 
ilready  laid  down.  1  can  have  no  cause  of  enmity  lo  uccm. 
Mr.  Winior;  but  I  am  not  indifierent  to  the  question,  whjether 
the  public  ihail  be  deluded,  when  one  of  that  puhlic  a^kB  me 
to  give  an  opiaion  upon  what  every  man  has  a  right  to  exa- 
miue.  It  U  this  motive  which  leads  m«  at  present  to  ndlice 
Jm  pamphlet,  and  induces  me  nut  to  dismiss  the  subject  with* 

a  few  general  observations. 

t  ceftainly  ii  Mr.  Winwr's  doty  lo  give  all  tho«e  meatw  o*")^'^]"^^ 
his  printed  proposals,  wliicii  are  usually  tendered  bciian  u  tb« 
when  undertakings  of  credit  are  offered  for  public  support,  public. 
Tbe  following  remarks  will  »hew  (hat  he  has  no[  done  (his : 

-1.  UeutetLi,  that  a  public  committee  was  appointed  to  Hi«  preiende* 
Ikerify  hii  discovery.     He  ought  to  have  said  who  appointed  y^„g„n 
Ihem,  wheie  are  their  minulea,  and  a-hat  are  their  names. 

9.   He  prelends  Ihat  his  patent  is  vested  in  four  respecwble  — ^'"'  ''"  "* 
gpotlemei),  as  co-prop rielon,  who  propose  lo  e>.[abli5b  a  com-  wj,u  propoM 

ly.    //«  fughi  lo  ha:-e  published  Ihi  ir  natiiet.  "le  (ompBny. 

i.  On  behalf  of  these  four  concealed  gejitlemen  and  him-  EiiherMr-kVin- 
"tdf,  hea>ksfor  subscriplions;  of  which  the  proposed  deposit*  "'  ''^_[^;jjj^ 
amount  to  one  hundred  thousand  pounds,  by  twenty  ihimsuDd  or  Uie  iio"lii«i» 
subscribers!  and   there   i*  lo  be   no  meeting   of  the  intended  are  concealed. 
frompany  till  one  fourth  part  of  this  sum  (twenty-five  thou- 
tond  pounds)  hns  been  deposited.     Mr.  Winsor  either  ha*  an 
BiKonlrouled  power  to  draw  this  ^'20,000  frtmi  the  banking 
Sbntei,  ITT  he  has  nol.    If  ha  has  not,  the  sum  is  in  trust  either 
%ith  the  four  co-pro^irietors,  or  witli  otiier  nomitiees,  (Jr  wiOi 
the  bankers.     In  any  or  lilher  cair,  the  trust  ought   lo  have 
feeen  dcclaied  and  published;  ;md  Itic  Iruslcc*  thennclves,  by 
luaut,  would  in  lact  stand  pledged  for  the  lioiiour  and  credit  of 
nftewitole  project. 

1^  ♦.  If  Mr.  Winsor,  in  his  pamphlet,  irntead  of  running  into  ^'i^T*""', 
iluiig  »nd  fculty  dissertation  on  the  lawof  patetrtt,  had  laid  i,|,,i,  j,,,   pa-" 
nrf  remarks  (since  thedignity  he  assert!  has  notibrbid  him  to  ■*■"■  *'y  off"i 
notice  them)  before  counsel ;  or  it  he  bad  aikod  the  simple  ni.Vninn    w 
%M*tiunof  anyeiciiienl  legal  man — "  Whether  the  granting  of^uuniL't, 
■iB  3  "  licenvet. 


E 


'51©  •■'  wir^Lgi. 

<*  licences,  to  ^ercise  an^r  part  tf  m  psttbt  piiViIegc^  li^  • 
^  number  exceeding  five,  limiied  by  cvmrmuT,  be  not  such  a 
**  sharin  *  ••  f  the  monopoly  as  wtli  jender  the  patent  void  i"-^ 
He  would  have  thown  at  once  bow  Far  I  may  have  preaiMBedlD 
speak  positively  where  it  became  me  to  doubt;  and  he  might 
«  have  set  the  minds  of  his  subi^cribera  at  rest  upoii  that  point  I 
have  asserted,  that  if  he  has  disposed  of  such  licences,  which 
he  very  projierly  calls  sharing  the  privileges,  to  a  thousand  per- 
sons o\x\  of  a  limited  twenty  thousand,  as  he  asserts,  be  has 
annulled  his  patent.  He  will  not  find  a  lawyer  who  wiH 
maintain  the  contrary. 

-  I  am  persuaded  that  the  magnitude,  at  well  as  the  philoso- 
phical nature  of  the  subject,  and  the  interest  which  so  large  s 
part  of  the  manufacturers  of  the  British  empire  have  in  patent 
rights,  tirill  render  the  preceding  observations  of  suflicient  in^ 
portance  to  require  no  apology. 


VIII. 

p 

\ 

Jiccourit  of  the  Small  JFhaks  in  the  Seas  near  the  Shetland  Ithi. 
ifypATRTCK  l^EiLL,  jf.  M.  StCTCtoty  to  the  Natural Hi9' 
tory  Society  at  Edinburgh,^ 


B 


wWcs^^  '"^  -"^^  *  ^^"^'"  ^^^^  *  gentleman  at  Uvea  Sound,  Unst,  I  wai 
informed,  that,  "  on  the  21st  February,  1805,  no  fewer  than 
190  small  whales,  ii'om^ix  to  twenty  feet  long,  were  lixced 
ashore  at  Uvea  Sound ;  and  on  the  19tb  March  thereafier,  120 
more  at  the  same  spot  y  in  all,  310.  In  this  second  shoal  there 
were  about  500,  but  very  many  escaped."  To  a  series  of 
queries  addressed  to  the  same  gentleman,  I  received  in  sab- 
stance  the  following  answers.  "  They  measured  from  six  la 
twenty-four  (e^i  in  length:  the  small  ones  appeared  tabe  the 
young  of  the  others.  They  had  two  long  and  narcow  peclofal 
fins,  from  between  four  and  five  feet  to  even  nine  4eet  long. 
They  remained  at  the  sur£u:e  of  the  water  ten  or  fifteen  m^ 

aulas 

*  From  his  Tour  to  the  islands  of  Orkney  and  Shctlaai» 
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-  BtateSf  jdit  90-  the  boats  were  near  or  distant.    They  had  one  Account  of  thi 

small  fin  on  the  back.     The  people  called -them  botiie-noses,  ^^^^^  whalea. 

J  .....        t     /  II         •  whjch  ircuucn 

and  common  black  whuM,   but  most  generally  cuing  tuhaies,  the  north'  coai 

TJieyhada  row  of  teelh>  1^  inches  long,  in  both  jaws,  aboat  ofScoUaiid,lic 
two  dozen  in  number  in  each  jaw.  The  upper  jaw  was  rather 
the  widest.  They  had  no  whalebone  in  the  mouth,  and  had 
only  one  blow-hole,  situated  in  a  small  hollow  at  the  back  of 
the  head.  Most  of  the  females  were  either  with  young  or 
giving  suck.  Many  of  the  young  ones. had  got  no  teeth.  They, 
had  all  very  fine  black  skins,  as  soR  and  smooth  as  silk.  They 
appeared  to  be  very  inoffensive  animals^  and  shewed  much  na- 
tural affection  for  each  other :  when  any  one  first  struck  the 
ground,  it  set  up  a  kind  of  howling  cry,  and  immediately  others 
crowded  to  the  spot,  as  for  its  relief.  Sartd^  giddocks  (sand- 
lances)  were  found  in  their  mouths.''  From  information  fur* 
nished  by  another  gentleman,  I  further  learned,  that  "  from 
the  tip  of  the  nose  to  the  last  vertebra  of  the  back-bone,  the 
generality  of  the  whales  measured  twenty  feet:  that  the  head 
was  short  and  round,  resembling  in  shape  the  head  of  a  seal  | 
and  the  upper  jaw  projected  three  or  four  inches  over  the 
lower." — Numbers  of  the  females  (this  gentleman  adds)  were 
suckling  their  young  when  driven  ashore;  and  while  ihey 
€K>ntinued  alive,  the  milk  was  seen  to  issue  from  their  nipples: 
of  these  they  had  only  two,  resembling  the  teats  of  a  cow,  but 
larger.*' 

This  kind  of  whale  sometimes  appears,  in  large  herds,  off  . 
the  Orkney,  and  especially  the  Shetland  islands.  Being  of  a 
gregarious  disposition,  the  main  body  of  the  drove  follows  the 
leading  whales,  as  a  flock  of  sheep  follows  the  wedders.  Hence 
the  name  of  va'ing  whaUs,  be^ttowed  on  them  by.  the  natives, 
who  well  know  that  if  they  are  able  to  guide  the  leader^  iqto  a 
bay,  they  are  sure  of  likewise  entangling  multitudes  of  their 
followers.  Though  the  above  description  proves  that  they  be* 
long  to  the  genus  Delphinus.  and  are  nearly  allied  to  the  Del- 
phihus  Orca  or  Grampus,  they  appear  to  me  to  differ  in  seve- 
ral respects  from  that,  or  any  of  the  other  species  described  by 
naturalists,  so  much  at  least,  as  to  deserve  the  attention  of  geu'^ 
tiemen  who  may  hereafter  enjoy  opportunities  of  accurate  ob«  ' 
'servation.  I  shall  briefly  enumerate  the  points  of  dissimi- 
larity. 

2  B  4  Hie 


^1^  WMAllt. 

i6c(wnt  of  the     The  grliffi)Mit  kAft  Ae  snout  *'  ifMdkag  upwards,**  aocordk 

aUl  Whales    iiig  to  Skaw*;  *•  waved  upwards.**  according  to  Stewaitfi 

it  Ai>rch^^N»t  *'  'Kn^nf  repando,**  as  Linnaus  expresses  it.    Bat  this  cfaaiac* 

nMted^Stc.  ter  was  not  tb  be  found  A  HMcA^ing  wkaiBs,  in  whick  tlsenoie 

wa^  neither  spread  nor  turned  up  at  the  end,  but  rounded  and 

dropping.    But  I  must  rettiafk,  that  La  Cepifede  (the  able  cob- 

tuAiator  of  Buffon's  *'  Histoire  NatureUe^''  and  whose  general 

accuracy  U  great)  takes  no  notice  whatever  of  the  '*  waving 

or  spreading  upwards/  the  "  sutsiiin  repando^"  mentsoned  bf 

preceding  anthers. 

lb  the  grampus^  according  to  Shaw,  "  the  loWer  jaw  is 
much  wider  than  the  upper/*  in  the*  casing  whale:  however, 
we  dnd  Uuit  "  the  upper  jaw  is  the  widest.^ 
•    -^  The  grampus  is  said,  in  books,  to  iuive  thirty  teetb  in  each 

jaw:  the  Uvea-Sound  whales  had  only  twenty«»feur  in  each 
jaw.  But  La  Cep^e  remarks,  that  the  nomber  of  viable 
teeth  varies  with  the  age  of  the  animal. 

In  Dr.  Shaw's  Bgure  of  the  grappus  (whidi,  I  innd;  confess, 
is  mferior  in  accuracy  to  that  of  La  Cep^de),  the  pectoml  fins 
flte  ^rt  Mid  round;  according  to  La  Cep^de,  ibmy  ate 
",  ktrges  €i  prc9que  ovakA%J'  In  the  ca'ing  whale  they  are 
^d  to  be  long  and  narfow,"-^thus  bearing  more  reserablaooe 
to  those  of  the  Delphinus  gkdiator  (to  be  aflerwards  spoken 

oQ. 

**  The  back  fin,"  says  Dr.  Shaw,  ^'  measures  six  feet  in 
height.''  In  the  largest  of  the  Cvea  whales  it  did  not  exceed 
two  feet.    La  Cepdde  does  not  make  it  so  long  as  Shaw. 

^e  eye  of  the  ca'ing  whale,  I  am  informed,  was  placed 
hi|^her  in  the  head  than  in  Shaw's  figure ;  and  the  spiracle^  as 
we  have  seen,  was  "  sittiated  in  a  small  hollow  at  the  back  of 
the  bead,"  and  behind  tlie  eye :  no  such  hollow  is  deboealcd 
ill  Dr.  Shaw's  plate;  bat  this  is  probably  an  oversight,  as  it 
is  distinctly  depicted  in  La  Cep^e's  representation  of  the 
saikie  unimal. 

The  Uvea  whales  had  not  the  white  «pot  on  each  slioolder, 
^  alsar  the  eye,  described  as  appearing  in  the  grampnt,  and 

ifigured 

♦  "  General  Zoolofnr/*m /wo. 
f  **  Elemcnu  of  Natural  History,"  2  vols.  8vo. 
%  **  Hittoire  NatureUe  det  C^taciet,  par  la  q^oyea  La  CepMt,* 
f.  301, 4to.  Paris,  TaaxU. 
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figured  by  $haw.    But  La  CepMe  only  tays,  ^  On  voit  «of»-  ArcoontoCthb 
Tent  derriire  I'ori!  une  grandc  tachc  blanche.*"  »«^l*  ZSllISL 

The  netk,  breast,  and  belly  were  not,  1  am  told,  white,  as  ^^^^  nurtht^ratf 
in  the  grampus,  nor  was  thei^  a  defined  line  between  the  dark  clScod«nd,4c» 
and  light  parts.     Some  of  the  ca*ing  whales  were,  according  to 
my  information,  quite  black;  others,  especially  fem^fles,  had 
only  a  little  grey  on  the  belly. 

•  The  grampus,  we  are  toldf,  **  seldom  remains  a  mometit 
above  water  :'*  the  Uvea  whales,  however,  as  formerly  ob* 
served,  '^  remained  ten  or  fifteen  minutes  at  the  sur^K:e,  just 
as  the  boats  were  near  or  distant.'' 

The  grampus  is  .stated  by  Dr.  Shaw  to  be  a  "very  (erocaotit 
animal,  attacking  seals  and  porpusses :''  it  has  long  b^en  con* 
sidered  as  the  formidable  seormonster  spoken  of  by  the  an» 
cientsj :  but  the  ceding  whale  appeared  to  be  a  %'ery  inofieti* 
sive  animal,  and  the  common  sand-lance  was  observed  to  be  its 
food* 

Under  the  name  of  grampus,  a  similar  animal,  called  by  La 
Cep^de,  U  Dauphin  gladiateur,  has  generally  been  confound- 
ed. The  dorsal  fin,  however,  stands  much  higher  than  in  the 
grampus,  and  nearer  to  the  head.  The  pectoral  fin  is  long 
and  narrow  like  an  oar.  It  is  this  species,  and  not  the  com^ 
mon  grampus,  that  attacks  whales,  fastening  around  them  like 
so  many  bull-dog€,  and  making  them  bellow  \vith  pain  :  hence 
sailors  call  it  the  kilhr.  One  of  this  species  was,  in  1793, 
taken  in  the  Thames ;  a  drawing  and  description  of  which  ap- 

pean 

#  **  jHiftoire  det  C^tac^es,"  &c.  p.  ^QO. 

t  Biogiey't  «<  Natural  Biography,"  veL  ii,  p.  152. 

X  The  snuM-'eyfd  ok^mIoI  (Phyteter  miorops)  most  certainly  be  a  much 
more  terribie-iooking  atiimal.  Its  bead  is  very  large,  forming  indeed 
nearly  one  half  of  the  whole  body,  which  it  from  40  to  60  feet  iong* 
It  is  known  to  be  very  ferocious,  having  been  seen  to  attack  and  tear 
to  pieces  the  huge  Greenland  whale.  It  is  not  without  reason,  there- 
fore, that  La  Cepide  rather  considers  this  animal  as  the  sea-monster  of 
the  ancient  mythologists-^from  the  devouring  jaws  of  which  Perseus 
delivered  the  fair  candidate  for  the  prize  of  beauty  (Andromeda),  aai 
the  horrific  aspect  of  which  struck  terror  into  the  fiery  steeds  of  Hippo- 
lytus.  It  was  a  cachalot  of  this  kind  that  was,  in  the  end  of  the  year 
1769,  stranded  atCtamond,  near  Edinburgh,  and  which  attracted  many 
thousands  of  spectators  from  thait  city.'-i-Stark's  Picture  of  Edinburgl^ 
^465. 
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Account  of  the  P^ars  to  have  been  tent  by  Sir  Joseph  Banks  to  La  CepAd^ 

■mall  whales    ^ho  has  figured  it  in  his  '*  Htstoire  des  C^tac^es/^ 

which  frequeot  * 

tlie  norih  coast 

eCScoUand^lsc.  — .« 

a  * 

'    The  small  whales  in  question,  of  whatever  species  Ibey  be^ 
afford  a  great  deal  of  blubber ;  and  it  appears  surprising  that 
the  value  of  the  oil  does  not  induce  some  of  the  Shetland  and 
Orkney  gentlemen  or  some  of  the  few  substantial  tenants,  to 
prepare  and  keep  in  readiness  an  ample  store  of  harpoons, 
ropes,  whale-lances,  blubber-knives,  and  other  implements,  so 
as  to  enable  their  dependants  to  avail  tliemseives,  more  com- 
pletely than  is  at  present  possible,  of  the  occasional  visits  of 
those  cetaceous  inhabitants  of  the  northern  teas.     Harpoons 
and  lines  are  indispensably  necessary.    The  best  harpoons,  I 
believe,  may  be  commissioned  from  Prestonpans,  at  the  rate  of 
»         7s.  6d.  each.     A  single  line  for  each  harpoon  would  suffice, 
and  that  line  needs  not  be  of  the  thickness  required  for  Green- 
land whales:  the  Greenland  whale-lines  cost  51.  but  a  line  suf- 
ficient for  the  small  whales  might  be  had  for  2l.  sterling.     Each 
boat  might  carry  six  harpoons  and  lines,  provided  only  care 
were  taken  to  keep  the  lines  clear  of  each  other*     Each  man 
should  be  furnished  with  a  iance,  t.  e,  a  kind  of  spear  with  a 
wooden  handle  six  feet  long,  costing  5s.  each.     Blubber-knives 
may  be  had  at  2s*  6d.  each.     The  hooked  instrument  called 
iomakawk  or  pickihattk,  is  also  very  useful  for  laying  hold  of  the 
blubber,  and  keeping  it  on  the  stretch  till  it  be  cut.     If  the 
blubber  is  to  be  barrelled,  it  should  be  allowed  to  lie  exposed 
to  the  air  for  a  day  or  two,   till  incipient  putrefaction  be  per- 
ceived ;  for  the  swelling  tha't  accompanies  the  commencement 
of  that  process  would  infallibly  burst  the  barrels      It  is  scarce 
necessary  to  add,  that  a  large  caldron  would  be  found  very  use- 
fill  for  boiling  down  the  blubber. 

The  exertions  of  the  Shetland  tenants,  with  respect  to  such 
droves  of  small  whales,  must  certainly  be  much  cramped  by 
the  usage  of  the  ttountry,  which  1  have  now  to  relate,  and 
which  appears  to  me  equally  destitute  of  foundation  in  law  and 
in  equity.  I  shall  state  the  usage  in  the  words  of  Mr.  Giflard 
of  Busta,  which  are  certainly  above  all  exception:  ''  As  soon  as 
the  whales  are  got  ashore  (i.  c.  by  tiie  exertions  of  the  j>eople, 

who. 


jfbo,  siirfounding  them  wUk  boati^  embajc.  I^fiixw  and  force  Account  of  Oi 

tkem  ashore),    the   bailie  of  the  parish  is  advertised,   who  smaU  yhalet 

,        ,  ,      ,  ,  /.  .  which  frequci 

comes  to  the  place,  and  takes  care  that  none  of  them  are  em-  the  north  c.>a 

.  beszled;  and.  he  acquAinto  the  Admiral  thereof,  who  forthwith  of  Scoaaiid,<( 
goes  there,  and  holds  a  court,  where  the  fiscal  presents  a^  peti- 
tion, reoitii^  the  number  of  whales^  &c.  that  the  judge  aay 
giyie  judgment  thereupon,  according  to  law  and  tho  county 
practice.  Whereupon  the  Admiral  ordains  the  whales  driven 
ashore  to  be  divided  in  three  equal  parts ;  one  to  belong  to 
himself;  one  to  the  salvers ;  and  the  third  to  the  proprietor  pf 
the  ground  on  which  the  whales  are  driven  ashv^re*."  It  is 
added,  that  the  minister  of  the  parish  demands  tithes  of  thciii> 
and  that  the  bailie  of  the  parish  claims  the  head  a§  a  perqui- 
site. Mr.  Giifard  fortunately  inrorm.<<  us,  that  the  "  biggest''  ^ 
of  the  whales  of  which  he  is  speaking,  "  are  from  eighteen  to 

,  twenty  feet  long." 

Let  us  now  examine  how  the  law  stands  on  this  subjecL 
**  By  the  lege*  forestarum,  §  17  (says  Mr.  Erskioe),  a!I  great 
whales  belong  to  the  King,  and  all  such  smaller  whales  as  may 
not  be  drawn  from  the  water  to  the  nearest  part  of  the  land 
on  a  wain  with  six  oxen.  But  no  whales  have,  for  at  least  half 
a  century  past,  been  claimed,  either  by  the  King,  or  by  the 
Admiral. his  donatory,  but  such  as  were  of  a  size  considerably 
larger  than  there  described .'' 

IX. 


*  Account  of  Zealand,  by  Thomas  Giffard  of  Bustai  1753,  in  B*Ut0- 
iAf^  Brittomiea  Up»grjipkka,  No.  33. 
t  Institute,  b.  it,  tit.  1,  %  10. 
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cined  bonct 
and  wheat 
flour. 


Applicatiofi. 


p>»P»j|^  X  AKE  the  bones  of  sliccp's  trotters,  treak  Aem  grossly, 
^SSrl^uit  •'^^^  boil  them  in  water  antil  cleared  from  their  jrrease^  then 
nade  of  ctU  pat  them  into  a  crucible,  calcine  them,  and  aftervwds  grind 
them  to  powder.  Take  some  wheaten  floor,  put  it  in  a  pan 
over  a  slow  fire  until  it  is  d^,  then  make  it  into  a  thin  paste^ 
•dd  an  equal  quantity  of  the  powdered  bone-ash,  and  grind 
the  whole  mass  well  together:  this  mixture  forms  the  ground 
tor  the  pannel. 

The  pannel  having  been  previously  pumiced,  some  of  the 
mistture  above-mentioned  is  rubbed  well  thereon  with  a  pumice- 
stope,  to  incorporate  it  with  the  pannel.  Another  coat  of  the 
compo^tion  is  then  applied  with  a  brush  upon  the  pannel, 
and  suffered  to  dry,  and  the  surfi^re  afterwards  rubbed  over 
mfbh  »ind*paper. 

A  thin  coat  of  the  composition  is  dien  applied  with  a  brush, 
and  if  a  coloured  ground  is  wanted,  one  or  two  coats  of  the 
colour  is  added,  so  as  to  complete  the  absorbent  grou^^d. 

When  it  is  necessary  to  paint  upon  a  pannel  thus  prepared, 
it  must  be  rubbed  over  with  a  coat  of  raw  linseed  or  poppy- 
■oiL  as  drying  oil  would  destroy  the  absorbent  quality  of  the 
ground ;  and  the  painter's  colours  should  be  mixed  up  with 
ihe  purified  oil  J^ereaHer  mentioned. 

Canvass  grounds  are  prepared,  by  giving  them  m  thin  ceat 
of  the  composition,  afterwards  drying  and  pnraidng  them, 
then  giving  them  a  second  coat,  and,  lastly,  a  coat  of  colour- 
ing matter  along  with  the  composition. 

The  grounds  thus  prepared  do  not  crack;  they  may  be 

.  painted  upon  a  very  short  time  after  being  laid,  and  from 

their  absorbent  quality,  allow  the  business  to  be  proceeded 

upon  with  greater  facility  and  better  effect  than  with  those 

prepared  in  the  usual  mode* 

Mcikod 

*  The  procestet  of  Mr.  Crandi  l>eiog  founded  upon  practice;  -were 
supported  to  the  Society  of  Arts,  by  certificates  from  our  inott  cmincAC 
painters  i  in  consequence-  of  which,  and  of  the  exhibition  of  the  Paa« 
atlt,  the  Society  awarded  him  the  SilTcr  Medal  and  80  guineas. 


Canvas 
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Method  qf  purifying  Oil  for  Fainting.  Make  tome  of  the  purifying  oil. 
iKJOB-sdies  inl0  a  p^^te  wilk  a  IklU  water,  eo  as  to  fiann  a  mass 
or  ball;  put  this  ball  into  the  fire,  and  make  it  red  hot ;  then 
immerse  it  for  an  hour»  in  a  quantity  of  raw  linseed  oit  sufli- 
cient  to  cover  it :  when  cold,  pour  the  oil  into  bottles,  add  to 
it  a  little  bone-ift^h.  Jet  it  stand  to  settle,  and  in  a  day  it  will  be 
dear  and  fit  for  use. 

White  Colour  is  made  by  calcining  the  bone  of  sheep's  trot-  White  colour, 
ters  in  a  clear  open  fire,  till  they  become  a  perfect  white, 
which  will  never  change. 

Brown  Colour  is  made  from  bones  in  a  similar  manner^  only  Brown, 
calcining  them  in  a  crucible  instead  of  an  ojien  fire. 

YeUow-Colour,  or  Masticot.  i  Take  a  piece  of  soft  brick,  of  Yellow, 
a  yellowish  colour,  and  burn  it  in  the  fire;  then  take  for  every 
pound  of  bricks  a  quarter  of  a  pound  of  flRke-white,  grind 
them  together  and  calcine  them ;  aflerwards  wash  the  mixture^ 
to  separate  the  sand,  and  tet  the  finer  part  gradually  dry  fOr  ase» 

ktd-Colour,  equal  to  rndtan-Red.    Take  some  of  the  pyrites,  Red. 
usually  Ibund  in  coal-pits,  calcine  them,  and  they  wiD  pro- 
dupe  a  beautiful  red 

Grey  Colour  is  made  by  calcining  together  blue-slate  and  Grey, 
bone-ashes '  powdered^   griiidmg  them  together,    aflerwards 
washing  them,  and  dicing  the  mixture  gradually. 

Biue-Btack  is  chade  by  burning  vine-stalks  in  a  close  crucible  Blue-black, 
in  a  slow  fire,  till  a  perfect  charcoal  is  made  of  them,  which 
must  be  well  ground  for  use.  -  , 

Crayons  are  made  of  bone-ash  powder  mixed  with  sperma-  Crayons. 
ceti,  adding  thereto  the  colouring  matters.  The  proper  pro- 
portion is,  three  ounces  of  spermaceti  to  one  pound  of  the 
powder.  The  spermaceti  to  be  first  diffused  in  a  pint  of 
bbiling  water,  then  the  white  bone^h  added,  and  the  whole 
to  be  well  ground  together,  with  as  much  of  the  colouring 
matter  as  may  be  neces^ry  for  the  shade  of  colour  warite4« 
They  are  then  to  be  rolled  up  in  the  proper  form,  and  gra- 
dually  dried  upon  a  board. 

White  Chalk,  if  required  to  work  ^oH,  is  made  by  adding  a  white  chalk* 
q'uarter  of  a  pound  of  whitening  to  one  pound  of  the  bone-ash 
powder  will  answer  alone.    The  coloured  chalks  are  ma(de 
bpr  ^riading  the  ooburi^g  matter  with  bone-ashes. 
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AND    OTHER    MISCKLLAHtOUt   AkTiCLBS. 


Smhll  portable  Fire  Engine. 


M, 


R.  HORBLOWER,  of  Featherslonc  Street,  City  Road, 
with   whose  talents  the  world  is  well  acquainted,  has  re* 
quested  roe  to  meution  a  coa'itruction  of  tlie  fire  engine  whitii 
he  has  made,  which  renders  it  of  much  utility  within  the* 
apartments  of  an  house.    1  h^ive  pQt  ieen  the  engine  ;  but  he 
8tatesihat-it  stands  in^he  compass. of  fourteen  inches  square 
an4  two. feet,  high,  and: may  be  carried  from   one  room  to 
fljiother  with.e^se.  .  He  finds,  by  experiment,  that  the  four 
sides  of  a  bed-room,  all  on  fire,  may  be  extinguished  in  the 
space  of  a  minute,  by  little  more  than  a  pail  of  water.     AH 
that  is  required  is  to  keep  it  filled  in  its  proper  place,  aind  to  ^ 
work  it  off  every  month  or  six  week%  for  the  purpose  of 
changing  the  water  and  ascertaining  that  it  is  in  proper  wprk* 
iDg  state. 


Enquiry  resptcting  Grease  Spots* 

A  Correspondent  requests  to  be  informed  of  a  method  of 
discharging  grease  spots  frq^.. coloured  goods,  composed  of 
silk  and  worsted.  He  observci^,  that  it  iire^ientl)  happens, 
ii>-the  procesfi  of  weaving,  thnt  the  tallow  or  oil  (Irops  on  the. 
work  from  the  candle^  or  lamp*  used  by  the  weavers,  and 
forms  spots  which  reiuler  the  goods  quite  uns|^^bl^  ».,<^0^  ^*^, 
suggests,  that  it  any  of  the  rerivicrs  ofihis  Jqurnn^  should  poii^t 
out  a  method  of  oischaiging  then,  ihcy  would  uvMc-r  u  con- 
siderable service  to  maiiutr.turrrs. 

I  wish  it  were  in  my  power  topoipt  oujfe  thg  ieir^^'y  here. 
desired  from  actual  experiment;  but  T  muit  leave  Die  an-w^ 
to  others,  and  shall  only  venture  to  speak  in  geneial  terms  of 

^  -     the 
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the  means  by  wKicii  spots  of  grease  are  actually  taken  out  of 
piece  goods.  These  melhods  are  reducible  to  two  ;  namely, 
absorption  and  ablution.  When  an  absorbent  earth  (fullers 
earth  or  tobacco  pipe-clay  for  example],  is  a])plied  wet  upon 
m  place  which  is  greased^  the  oil  usually  flows  into  the  capil- 
lary interstices  of  the  earth,  as  the  water  evaporates;  and« 
upon  beating  or  rubbing  out  the  dry  earth,  the  vegetable  or 
animal  fibre  is  left  clean.  When  the  oil  is  *solid,  at  the  coin 
men  temperature,  as  is  the  case  with  tallow  or  wax,  it  is 
foand  ^necessary  to  apply  the  heat  of  an  iron  or  common  fire 
cautiously  to  the  place,  while  the  earth  is  drying.  In  some 
description  of  goods  blotting  paper,  or  bran,  or  raw  starch, 
may  be  used  with  advantage.  In  these  manipulations  the 
ditiiculty  of  taking  out  the  grease  does  not  seem  to  be  so  great 
as  that  of  avoiding  injury  to  the  face  of  the  goods. 

The.  method  of  taking  out  grease  by  ablution  is  perfectly 
well  known.  Water  acts  upon  grease  by  the  medium  of  soap, 
or  less  safely  by  the  interposition  of  an  alkali.  The  chemical- 
action  of  these,  as  well  as  the  probability  of  mischief  from 
applying- water  to  various  descriptions  of  goods,  oppose  in- 
sarmoantable  obstacles  to  their  use  in  many,  instances.  I 
have  not  tried  "how  far  the  solution  of  pure  ammonia  might  be 
beneficial  in  processes  of  this  kind.  It  promises  the  advan* 
tage  of  quitting  the  article  by  evaporation,  aAer  the  process 
is  over.  There  is  a  method,  commonly  used  for  taking  grease 
spots  out  of  silks,  which  may  probably  be  inlitlcd  to  further . 
extension.  Alcohol,  or  spirit  of  wine,  docs  not  act  upon 
grease  or  fat  oil  by  itself;  but  when  the  volatile  oil  of  lemons, 
called  essence  of  lemons,  is  dissolved  in  that  fluid,  the  com- 
pound will  take  out  grease  spots.  The  method  of  applying  it 
is  to  wet  the  place,  and  wipe  or  rub  it  while  wet  with  a 
sponge  or  cloth.  It  might  be  worth  trying  whether  a  much 
cheaper  essential  or  volatile  oil  than  that  of  'emons  might  not 
be  used  for  this  purpose.  Spirit  of  turpentine  would  have  an 
unpleasant  smell  for  a  time ;  but,  perhaps,  it  would  not  last. 


Dr.  Clanny,  of  Durham,  has  just  published  an  history  and 
analysis  of  the  mineral  waters  at  fiutterby,  near  that  town. 


lean- 
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TO  CORRESPONDENTS. 


I 


T  would  be  an  unplasitant»  m  w«1I  as  a  difficult  task>  for  mm 
fto  state  the  reasons  which  may  at  any  time  require  me^  at 
Editor  of  the  Philosophical  Journal,  to  decline  inserting-  some 
cfth^  |>aper9  which  may  be  lent  to  me.  It  it  obvious  that  m 
variety  of  very  proper  inducements  may  offer  Ihemsdves  to 
govern  my  conduct  in  that  respect,  which  it  would  answer  no 
tisefil  purpose  to  detail.  My  Correspondents  have  accord* 
>ngly,  in  almost  every  instancea  received  this  information  in 
]Mrivate,  where  it  has  been  required  \  but,  for  the  most  part*  i 
kave  been  allowed  to  excuse  my  discretion  without  enquiiy. 
Anfbng  a  few  papers  which  remain  with  me»  and  are  not  in- 
tended for  insertion,  one  from  H.  B.  K.  has  been  the  subject 
of  enquiry  and  remonstrance  from  the  writer.  As  iie  is  un- 
ioiown,  I  have  no  other  than  the  present  channel  to  say,  Oiat 
his  Paper  will  be  returned  to  the  bearer  of  an  order,  in  the 
same  hand  writing ;  and  as  he  complains  of  a  want  of  justice 
In  its  not  having  been  inserted,  T  must  remark,  that  though 
his  discusMons  appeared  to  me  to  have  become  loo  extensive 
lor  monthly  insertion,  I  should,  nevertheless,  have  admhted 
that  paper,  if  I  had  not  thought  that  the  spirit  of  controveny 
between  himself  and  Mr.  Sylvester  was  becoming  too  personal 
to  be  interesting  to  the  readers  of  this  Journal. 


I  cannot  at  present  answer  the  enquiries  of  R.  P.  respect- 
ing the  application  of  muriatic  acid  to  promote  vegetation; 
but  I  will  satisfy  myself  whether  the  alledged  fiurts  op  that 
jbehalf  may  be  entitled  to  attention. 


Ekrata  in  Dr.'BosTocx's  Paper  on  Palm  Oil* 

I'age  163,  1,    5, /or  alcxginons,  r<><K/ oleaginous. 

1.    9,  for  flashes,  rend  fl2k.es. 

1,  13,  qfier  "in"  imcii  "  the." 
Pftge  164, 1.    S,  from  boct  jm,  ftr  retin,''r««J  resiAS. 
Page  1 66,  L  17,  from  bottom,  for^^  f^.  ri$«4  J8  gr* 

1.  15,  fpm  bottom,  for  l-8th  gr,  read  .8  jr. 
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Description  of  a  New  Asirometer  fot  Jinding  the  Rising 
and  Setting  of  the  Stars  and  Planets^  and  their  Position 
in  the  Heavens.    By  Datid  Brewster,  A.  M. . 

To  Mr.  NICHOLSON, 
SIR, 

xxN  a^trometer  for  finding  the  rising  and  setting  of  the  Daeriptioii  of 
.   stirs,  was  inyented  about  thirty  years  ago,  by  M.  Jeurat,  for  dS^^S^ 
of  the  Academy  of  Sciences  at  Paris^  and  is  described  in  the  >ng  the  appi* 
Memoirs  of  that  learned  body.     The  utility  of  this  instrui  i^°tL*iSS%  1^ 
ment  in  abridging  the  computation  of  semidiurnal  arcs, 
where  great  precision  is  unnecessary,  renders  it  highly  in- 
teresting to  those  who  are  engaged  in  the  study  or  practice 
of  astronomy,  aAd  ios  induced  me  to  send  you  the  descrip- 
.  fioii  of  a  new  astrometer,  m<^  simple  in  its  constru^ction, 
and  more  eztensir e  in  Its  application,  than  that  Inje^ysA 
'  hj  M.  Jenrat. 

This  astrometer,  represented  in  Plate  II.  Fig.  1,  con9ist8 

#f  four  diyided  circumferences.     The  innermost  of  these,  is 

moTeable  round  the  center  A,  and  is  diridj^d  into  twenty- 

.  fonr  hoars,  which  are  again  •Iib4ii:i4^  into  quarters  and 

.  Minutes,,  whea the  circlets  s^ftefeially large.    The  second 

circumference  is  composed  of  four  quadrants  of  declination, 

divided  by  means  of  a  table  of  semidiurnal  aires,  iidapted 

Vol.  XVL—Mat,  1«07.  id  to 
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Deicriptien  of  to  the  latitude  of  the  place.  In  order  to  ditide  thes^  qaa. 
5J*y^^™*J^  drants,  move  the  horary  circle,  so  that  12  o'clock  noon 
the  apparent  may  be  exactly  opposite  to  the  index  B :  then  since  the 
nuk'kc.  s^"^  *s  ^^®  equator,  and  its  declination  o,  when  the  semi- 

djumal  arc  is  y  I  hours,  the  sero  of  the  scales  of  dcclinatiofi 
will  be  opposite  VI.  VI.  and  as  the  declination  of  a  star  is 
equal  to  the  colatitude  of  the  place,  when  its  semidiurnal 
arc  is  o,  or  when  it  just  comes  to  the  south  point  of  the 
horizon,  without  rising  aboTe  it,  the  degree  of  declination 
at  the  other  extremity  of  the  quadrant,  or  opposite  Xlf. 
XII.  will  be  the  same  as  the  colatitude  of  the  place,  which 
in  the  present  case  is  39,  the  latitude  of  the  place  bein^ 
supposed  51^  North.  The  intermediate  degrees  of  declina- 
tion  are  then  to  be  laid  down  from  a  table  of  semidiurnal 
arcs*,  by  placing  the  degree  of  declination  opposite  to  the 
arc  to  which  it  corresponds,  thus  the  10th  degree  of  south 
declination  must  stand  opposite  Y^  1 3'  in  the  afternoon, 
and  YV  47'  in  the  morning,  because  a  declination  of  ten 
degrees  south  gives  a  semidiurnal  arc  of  V^  13'.  When 
the  scales  of  declination  are  thus  completed,  the  instru- 
ment is  ready  for  shewing  the  rising  and*  setting  of  the  stars. 
For  this  purpose  move  the  horary  circle  till  the  index  B 
points  to  the  time  of  the  star's  sonthing  ;  thus  opposite  to 
the  stars  declination  in  the  scale  C,  if  the  declination  is 
south,  or  in  the  scale  D  if  it  is  north,  will  be  found  the 
time  of  its  rising  aboTe  the  horison ;  and  the  degree  of  de- 
clination on  the  scales  £  and  F,  according  as  it  is  south  or 
north,  will  point  out  on  the  horary  circle  the  time  of  the 
•tar  setting.  If  the  rising  of  the  star  is  known  from  ob- 
•erration,  bring  its  declination  to  the  time  of  its  rising  on 
the  circle  of  hours,  and  die  index-  B  will  point  out  the  time 
^  which  it  passed  the  meridian ;  and  its  declination  on  the 
opposH^  scale  will  indicate  the  time  when  it  descends  below 
the  horizon.  In  the  same  way,  from  the  time  of  the  star 
setting,  we  may  determine  th'e  time  when  it  rises  and  cones 
to  the  meridian. 

The  two  exterior  circles  are  added  to  the  astrometer,  for 
the  purpose  of  finding  the  position  of  the  stars  and  plaasb 

*  The  most  aoqirate  table  of  semidiurnal  arcs  that  I  have  seen, 
is  published  in  the  Tables  dc  Berlin.  Tom.  III.  p.  333. 
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in   the  heavens.     The  outermost  of  these   is   di?lded  iilfo  ^wc"ptlon  of 

an  astrometer 
360   eqaul  parts,  and  the  othi^r,  which  is  a  scale  of  am- for  determining 

plitudc«<,  is   so  formed,    that  the  amplitude  of  any  of  the  ^^'^  *PP*»«"* 
*"  '  *  utuations  of 

ncavciily  bodies  may  be  exactly  opposite  the  corresponding  the  stii»,  *e. 
degree  of  decliiidtiun  ih  the  adjrtcciit  circle.  The  degrees 
of  south  d.'clinatiou,  for  Instance,  in  the  latitude  of  51®, 
corrcspimds  with  an  amplitude  of  l.VJ^,  consequently  the 
fifteen  degrees  of  amplitude  must  be  nearly  opposite  to  the 
tenth  degree  of  declihatioii :  so  that  by  a  table  of  ampii. 
tndes,  the  other  points  of  the  scale  hiay  be  easily  deter- 
mined. The  astrometer  is  also  furnished  with  a  moveable 
index  M  N,  which  carries  at  its  extremities  two  vertical 
sights  m  /I,  in  a  strait  line  with  the  center  A.  The  instru- 
ment being  thus  completed,  let  it  be  required  to  find  the 
planet  Saturn,  when  his  declination  is  15^  north,  and  the 
time  of  his  southing  3*"  3(y  in  the  morning.  The  times  of 
his  rising  and  setting  will  be  found  to  be  7**  15',  iind  10**  45', 
and  his  amplitude  24^  north.  Then  shift  the  moveable 
index  till  the  side  of  it  which  points  to  the  center  is  exactly 
above  the  24th  degree  of  tht»  eiiterior  circle  in  the  north- 
^st  quadrant,  and  when  the  line  A  H  is  placed  in  the  me- 
ridian, the  two  sight  holes  will  be  directed  to  the  point  of 
the  horizon  where  Saturn  will  be  seen  at  7"  15',  the  time  of 
Ills  rising.  The  same  being  done  in  the  north-west  qua- 
drant, the  point  of  the  horizon  where  the  planet  sets  will 
likewise  be  determined.  In  the  same  way  the  position  of 
the  fixed  stars,  and  the  Ather  plau/ts^  may  be  easily  dis- 
covered. 

If  it  is  required  to  find  the  name  of  any  particalar  star 
that  is  observed  in  the  heavens,  place  the  a£»trometer  due 
north  and  south,  and  when  the  star  is  near  the  horizon, 
either  at  its  rising  or  setting,  shift  the  moveable  index  till 
the  two  sights  point  to  the  star.  The  side  of  the  index  will 
then  point  out,  on  the  exterior  circle,  the  stars  amplitude. 
"With  this  amplitude  enter  the  third  scale  from  the  centre, 
audd  find  the  declination  of  the  star  in  the  second  circle. 
Shift  the  moveable  horary  circle  till  the  time  at  which  the 
observation  is  made  be  opposite  the  star's  declination,  and 
the  index  B  will  point  to  the  time  at  which  it  passes  the  . 
meridian.     The  diiference  between  the  time  of  the  star's 

2  C  2  southiiig, 
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«rMtromet«^  »outhing,  and  12  o'clock  noon,  converted  into  degrees  of 
for  determining  the  equator,  and  added  to  the  right  ascension  of  tlie  sun  if 
situa^^the  ^^  ^^^  comes  to  the  meredian  after  the  sun,  but  substractod 
stan^  Ac.         from  it  if  the  star  souths  before  tlic  sun  will  giro  the  rii;ht 
aseension  of  tbe  star.     With  the  right  ascensions  and  de- 
clination thus  found  enter  a  table  of  the  right  ascensions 
and  declination  of  the  principal  fixed  stars,  and  you  will 
discover  tlie  name  of  the  star  which  corresponds  with  tfaesf 
numbers. — The  meridian  attitudes  of  the  heavenly  bodies 
may  always  be  found  by  counting  the  number  of  degree* 
between  their  declination  and  the  index  B.     The  astrometrr 
may  be  employed  in  the  solution  of  various  other  problems: 
bat  the  application  of  it  to  other  purposes  is  left  to  the  in. 
genuity  of  the  young  astronomer. 

I  am,  Sir, 

Your  obedient  humble  Servant, 

DAVID  BREAVSTER. 

Ed^burgky  April  Uth^  1807. 
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specting the 
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Questions  and  Remarks  concerning  tJie  best  Methods  tif  de- 
stroking  the  Insects  which  infest  DKellings  and  Famiturt.   ^^ 
By  a  Correspondent, 


SIR, 


To  Mr.  NICIIOLSOX. 


1  LATELY  read  in  a  periodical  work  some  cnqniriei  by  a 
^<  trifling  Querist''  respecting  the  best  means  of  destroyinj 
er  expelling  those  troublesome  inserts  bugs  and  fleas,  ten 
particularly  the  latter.  I  was  in  great  hope  of  seeing  same 
communication  that  might  have  been  useful  for  this  purpose, 
but  was  much  disappointed  to  read  in  a  later  number  a 
flippant  sort  of  answer,  that  we  might  prevent  their  Mte 
by  covering  our  bodies  with  tar  or  pitch,  and  that  theL* 
bite  might  be  cured  by  patience  and  letting  it  alone.  The 
same  means,  Sir,  will  cure  the  tooth  ach.— Some  persons 
sufier  very  little  inconrenience  from  the  bite  of  poisonous 
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insects^  whilst  others,  from  what  cause  I  know  not,  suffer  Inquiry  re- 
severely.     Unfortunately  for  myself  I  am  one  of  these.  Jj^^j^^^^  ^^ 
The  bite  of  a  common  flea  causes  a  yery  considerable  degree  stroying  fleas 

anil  ntk^v  in 

of  pain  and  inflammation;  so  great  indeed  as  totally  to ^^^^^^^^ 
disturb  my  rest  until  cither  the  little  animal  is  satisfied,  or 
till  I  am  fortunate  enough  to  destroy  it.     If  knowledge  be 
valuable  in  proportion  to  utility,  the  means  of  prercnting 
the  distress  occasioned  by  the  bite  of  insects  is  not  beneath 
the  :tttention   of  philosophers.      Cleanliness  I  know  will 
prevent  tlie  incroachment  of  these  vermin ;  but  no  one  can 
guard  himself  from  them  by  cleanliness  of  his  own  person, 
unless  he  can  prevail  on  all  persons  with  whom  he  has  inter* 
course  to  take  the  same  care.     I  wish  some  of  your  corre* 
spondents  who  have  pleasure  in  the  study  of  natural  historj 
would  bestow  some  attention  on  this  subject,  and  commu- 
nicate  to  the  public  the  result  of  their  investigation.     It  is 
remarkable  that  difierent  constitutions  are  so  differently 
aflectcd  by  the  same  poisons.-    The  bite  of  fleas  or  bugs  is 
iusuflfcrably  painful  to  some  persons,  whilst  others  are  not 
at  all  incommoded.     The  reason  of  this  might  be  a  subject 
of  curious  enquiry,   But  it  would  be  an  important  comfort 
to  those  who  suffer  severely,  to  be  acquainted  with  &ny 
means  of  protecting  themselves  against  such  distress.     The 
common  head-louse  is  easily  destroyed  or  expelled  from  the 
head  by   combing  into  the  hair  a  small  quantity  of  white 
Hclliborc.      Whether  this  drug  is  equally  deleterious  to  the 
ilea,  I  do  not  know,  but  the  experiment  might  merit  a  trial. 
Perhaps  rinsing  the  blankets  through  an  infusion  or  decoc- 
tion  of  it,  might  render  them  a  disagreeable  lodgement  to 
any  insect.     Mercury  we  know  is  in  every  form  destructive 
to  the  insect  tribe,  but  whether  any  useful  application  could 
be  made  of  it  in  this  case  I  am  unable  to  determine.     I  hare 
known  the  red  nitrate  of  mercury  combed  into  the  heads  of 
children  for  the  purpose  of  destroying  vermin,  and  I  believe 
with  complete  effect.     Many  of  the  solutions  of  this  mineral 
arc  so  corrosive  as  might  injure  the  texture  of  the  clothes; 
but  perhaps  a  very  weak  solution  of  the  acetite  of  mercury^ 
suppose  a  grain  to  a  pint  of  water,  might  be  used  to  rince 
the  clothes  through,  without  injuring  them,  or  occasioning 
to  a  person  sleeping  u\  them  a^j  nnpleawit  effil^ti;  yet 
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specting  th 
means  of  de' 
str^yin^  fleas 
and'other  in- 
sects. 


even  this  small  quantity  might  he  so  disagreeable  to  fleas  at 
to  expel  them;.     Sulphur  is,  I   beliere,    destructive,  or  at 
least  disagreeable  to  insects,  but  I  much  doubt  whether  it 
could  be  used  in  any  convcniont  form  to  answer  our  purpose. 
Perhaps  the  sulphur-water,  water  containing  sulphuretted 
hydrogen,  might  have  some  cITect,  but  it  wonld,  in  most 
situations,  be  too  expensive  for  use.     It  is  said  that  worm* 
wood  is  very  offensive  to  fleas.     Probably  an  infusion  of  it 
might  be  very  advantageously  usihI  to  secure  us  against  the 
intrusions  of  these  troublesome  little  animals.     As  it  might 
often  be  inconvenient  to  procure  the  herb  fresh,  it  would 
be  important  to  know  whether  the  oil,  or  any  preparatioii 
of  it  that  could  be  conveniently  preserved,  would  answer 
the  purpose.      Camphor  is  said  to  be  offensive  to  bugs;  but 
though  I  never  made  any  experiments  expressly  on  the  sub- 
ject, yet  I  think  I  am  enabled  by  accident  to  contradict  it 
ft  might  merit  a  trial,  whether  washing  the  body  over  wkk 
any  of  these  articles   would  ^cure  us  against  the  bites  of 
fleas,  or  bugs,  or  musquitoes,  or  gnats.     With  respect  to 
the  cure  of  these  bites  I  can  say  little.     I  have  heard  military 
men,  who  have  been  in  warm  climates,  speak  of  the  custom 
of  laying  a  cut  lemon  by  the  bed-side,  and  rubbing  the  part 
with  it  immediately  on  being  hit.     If  any  of  your  corre- 
spondents can  communicate  any  useful  information  on  this 
subject,  1  shall  be  one  amongst  manj  others  who  will  feel 
extremely   grateful   at    ])eing    relieved    from   one  of    the 
^'  miseries  of  human  life." 

I  am,  Sir, 

Your  obedient  Servant, 

A. 


HI. 

Account  of  the  Method  and  Advantage  of  heatitiir  Apart^ 
ments  and  Manufactories  btt  Steam,  By  Mr.  Neil 
Snodgrass*. 


h 


History  a^d      aN  April  1798  Mr.  Snodgrass  was  engaged  by  G.  Mackin- 

««*h<Id  o/  ^^*  ^®*^  *"^  ^^*'^  ^^*^'  ^^^^^'*^-  ^^  manage  a  cotton  mill  near 

j^,^'"^""      *  '^^^  ^^^*y  ^^  ^^^  8*^*^  a  premium  of  Forty  Gvlncas  fo? 
this  iiseful'commumcatiou. 
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Dornochj  in  the  county  of  Sutherland.  He  remaiaed  in  History  and 
Glasgow  for  six  months  after  this,  superintending  the  con- ^^^^^  ^*^^  ^* 
struction  of  machinery  for  theteill.  During  this  period  he  heating  rooiai 
was  led"  to  consider  of  a  cheap  method  of  heating  the  mill,  ^^  •^«*»"» 
as  he  had  learnt  that  fuel  was  extremely  scarce  and  dear  in 
the  country  in  which  the  mill  was  situated.  It  was  evident 
that  none  of  the  methods  which  he  had  seen  practised  could 
be  applied,  but  at  an  enormous  expcnce ;  and  his  experience 
had  pointed  out  to  him  important  defects  and  inconyeniencet  ^ 
in  them  all.  Having  observed  a  mode  of  drying  muslins  by 
wrapping  them  round  hollow  metal  cyKnders,  filled  with 
steam,  practised  at  the  bleach-ficlds  near  Glasgow,  it  oc« 
curred  to  him,  that  by  means  of  a  proper  apparatus,  steam 
might  be  applied  to  heat  a  cotton  mill,  or  any  other  large 
manufactory.  It  was  evident  that  this  not  only  would  be 
an  Gcconomical  mode  of  producing  heat  in  large  works,  so 
far  as  fuel  was  concernc»d,  but  that  it  would  prevept  the 
danger  of  fire,  to  which  such  works,  when  heated  in  the 
tisual  manner,  are  much  exposed.  He  communicated  hit  ' 
notions  to  a  number  of  cotton  spinners  and  others,  from 
whose  suggestions  he  expected  assistance.  But  he  met  with 
nothing  but  discouragement,  the  project  being  erery  where 
treated  lightly,  or  pronounced  to  be  impracticable.  Strongly 
impressed,  however,  with  the  advantages  of  the  plan,  the 
memorialist  persevered  in  his  resolution  to  make  trial  of  it, 
and  ordered  tin  pipes  to  be  made  for  the  purpose.  These 
he  erected  in  the  mill  in  May  1799.  When  filled  with 
steam  they  at  once  produced  the  necessary  degree  of  heat; 
but  the  pipes,  having  been  damaged  in  the  carriage,  proved 
not  sufficiently  strong.  Indeed  the  memorialist  was  im« 
mediately  sensible,  that  their  position  was  unfavourable. 
With  a  view  to  some  conveniences  in  point  of  room,  they 
had  been  carried  up  diagonally  in  one  end  of  the  mill, 
whence  the  upper  sides  of  the  pipes  became  sooner  heated 
than  the  lower,  which  caused  an  unequal  expansion.  The 
M  ater  arising  from  the  steam  condensed  in  the  pipes  in  Itft 
return  to  the  boiler,  and  also  obstructed  the  steam  in  iti 
ascent.  In  order  to  remedy  these  defects  the  pipes  were 
altered,  and  erected  in  a  perpendicular  position,  and  certain 
^ubcs  were  connected  with  them^  to  cftrry  off  the  water 
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Hittorfand  .    arising  from  condensation.     The  ivhole  apparatus,  as  it 

"«Sici*<rf^  ****  stood  after*  this  alteration^  is  represented  by  the  drawing, 

beating  noflW   Fig.  1.  Plate  L 

by  iteam  "This  drawing  presents  a  ticw   of  an  inner  gable,  which 

is  at  one  extremity  of  the  pre])aratioQs  and  spinning  rooms 
of  the  mill.  On  the  other  side  of  this  gable  there  is  a  space 
of  17  feet  enclosed  by  an  outer  gable,  and  containing  the 
water  wheel,  the  staircase  and  small  rooms,  for  the  accom^ 
modation  of  the  work.  In  this  space  the  furnace  and 
boiler  are  placed  on  the  ground.  The  boiler  cannot  be 
shown  here,  as  it  lies  behind  the  gable  exhibited ;  nor  is  it 
pf  any  consequence,  as  there  is  nothing  peeuliar  in  it  It 
may  be  of  any  conTenient  form.  The  feeding  apparatus, 
&c.  are  in  every  respect  the  same  as  in  the  boiler  of  a  com. 
mon  steam  engine.  A  circular  copper  boiler,  two  feet 
diameter,  by  two  feet  deep,  containing  30  gallons  of  water, 
with  a  large  copper  head,  as  a  reservoir  for  the  steam,  was 
found  to  answer  in  the  present  instance.  The  steam  is  con. 
veyed  from  the  boiler  through  the  gable,  by  the  copper 
pipe  B,  into  the  tin  pipe  C,  C.  Ji'rom  C  it  passes  into  the 
centres  of  the  perpendicular  pipes  K,  E,  E,  by  the  small 
bent  copper  tubes  I),  D,  D.  The  pipes  E,  E,  E,  are  con. 
nected  under  the  garret  floor  by  the  tubes  F,  F,  for  the 
more  easy  circulation  of  the  steam.  The  middle  pipe  £  is 
carried  through  the  p;ai' ret  floor,„and  communicatee  with  a 
lying  pipe  36  feet  in  length  (the  end  of  which  is  seen  at  G,) 
for  heating  the  garret.  At  the  farther  extremity  of  the 
pipe  G,  there  is  a  valrc  falling  inwards  to  prevent  a  vacuum 
being  formed  on  the  cooling  of  the  apparatus;  the  conse. 
quence  of  which  would  be  the  crushing  of  the  pipes  by  the 
pressure  of  the  atmosphere.  Similar  valve?,  K,  K,  aro 
placed  near  the  top  of  the  perpendicular  pipes  E,  E ;  and 
from  the  middle  one  E,  the  small  pipe  passes  through  the 
roof,  and  is  furnished  with  a  valve  at  I,  opening  outwards, 
to  suffer  the  :^ir  to  e?capc  while  the  pipes  are  filling  with 
steam,  or  thp  steam  itself  to  escape  when  the  charge  is  too 
high. 

The  water  condensed  in  the  perpendicular  pipe^  E,  E,  E, 
trickles  down  their  sides  into  the  three  funnels,  L,  L,  L,  the 
l^ecks  of  which  may  either  pass  through,  or  round,  the  pipe 
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Cj  into  the  copper  tube  M,  M,  if  hich  also  receires  the  Hlsiory  and 
water  condensed  in  C,  C,  by  means  of  the  short  tubes  N,  N.  *««Vint  of  th* 

ftn.        •       r*     r^     '     •  method  of 

The  pipe  C,  C,  is  itself  so  much  inclined  as  to  cause  the  heating  rooias 
water  to  run  along  it  to  the  tubes  N,  N,  and  the  pipe  G  in  ^y  "•***^ 
the  garret  has  an  inclination  of  18  inches  in  its  length,  to 
bring  the  water  condensed  in  it  back  to  the  middle  pipe  E. 
The  tube  M,  M,  carries  back  the  water  through  the  gabU 
to  the  boiler,  which  stands  five  feet  lower  than  this  tube. 
It  is  material  to  return  the  water  to  the  boiler,  as,  being 
nearly  at  a  boiling  heat,  a  considerable  expence  of  fuel  if 
thereby  saved. 

The  large  pipes  are  ten  inches  in  diameter,  and  are  madt 
of  the  second  kind  of  tinned  iron  plates.  The  dimensioni 
of  the  smaller  tubes  are  seen  by  their  comparative  size  in 
the  drawing,  and  perhaps  tbey  might  be  yaried  without 
inconrenience. 

The  apparatus  erected  as  here  described,  has  been  found 
tufficiently  strong,  and  has  required  no  material  repairs 
since  the  first  alterations  were  made.  The  leading  object 
in  the  instance  under  consideration  being  to  save  fuel,  ijk 
order  to  derire  as  much  heat  as  possible  from  a  given  quao« 
tity  of  fuel,  the  flue  from  the  furnace,  which  heats  the 
boiler,  is  conveyed  into  common  stone  pipes  placed  in  the 
gable.  These  arc  erected  so  as  to  prevent  any  danger  of 
&xe,  in  the  manner  shown  in  the  drawing,  Fig.  2.  The 
steam  with  this  auxiliary  communicates  a  heat  of  about  70* 
to  the  mill,  the  rooms  of  which  are  50  feet  long,  32|  feet 
wide,  and  %\  feet  high,  except  the  lower  story  and  garret; 
the  former  of  which  is  11,  and  the  latter  7  feet  high. 
The  rooms  warmed  in  this  manner  are  much  more  whole* 
some  and  agreeable  than  those  heated  by  the  best  con« 
structed  stoves,  being  perfectly  free  from  vapour  or  conta- 
ninated  air. 

l^y  various  experiments  it  appears,  that  the  expence  of 
fuel  is  scarcely  one  half  of  what  is  necessary  to  produce  the 
same  degree  of  heat  with  the  best  constructed  stoves.  The 
memorialist  was  the  better  able  to  make  (he  comparison, 
since  he  had  previously  had  five  years  experience  of  cotton 
mills  on  what  was,  at  t))at  tlme^  reckoned  the  9&ost  ap. 
^TQTed  pli|i(. 

After 
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\rier  having  ascertained  these 

^wl,rh»:.i»  1800  dr.w.  plan  .toil.,  ,o  th, 

wfimtaaliT     Social'}',    and   sent   it  to  Glasgow 

**"*•  were  very  donbtfiil  of  the  surme 

itnmcdiUet)'  published  the  discorer 

papers,  inviting  cotton  spinnrrs,  a: 

inSfM^ct  the  plan.     In  conseqiionre  i 

if  the  method  having  been  »iucre$! 

ber  of  rottoit   spinntr*   turnMl   lh( 

xdapted  it  with  varioiiB  modiltratiui 

Tcnirnci-  of  their  mills,  or  other  nc 

The  raemnrialist  afTorded  to  ever 

■n  the  information  on  the  subject  v 

general  recommendatioiu  were  to 

water,  in   returning  it  to  the  boil 

from  the  steam ;  and  where  tin  pip 

itrength,  were  ujed^  to  secure  thi 

falves. 

There  arc  obvioDS  defects  in  the 
Hple,  as  practised  in  the  instant 
some  of  these  the  memorialist  van 
time  of  the  first  construction  of  t' 
was  out  of  his  power  to  reined)'  tin 
i(  proper  to  give  a  detail  of  the  fir 
exactly  as  It  took  place. 

From  (he  pipes  lioing  all  in  one 
he^t  was  unequally  dilfused,  an 
elapsed,  after  their  being  first  healt 
other  end  of  the  rooms.  But,  as 
enough  for  the  sjiinuing  machiner 
erect  the  pipes  in  any  other  siliia 
along  the  rooms,  so  as  (o  product 
tion  of  heat.  Tills,  however,  ca 
when  there  are  no  obstacles,  siieh  i 
that  it  is  scarcely  necessary  to  cnti 
means.  It  may  be  barely  mentjonei 
fitted  lip  the  apparatus  in  two  cotti 
nndcr  his  management,  belonging  t 
and  Co.  of  Johnston*,  in  a  manni 
tributes  the  heat.     In  one  of  thesi 
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ytories,  a  lying  pipe  of  cast  iron,  fiTC  inches  in  diameter,  is  Hjstory  and  ac- 
carried  along  the  middle  of  the  lower  story,  about  t^o^^jj^^^^^jj^^ 
feet  from  the  ceiling,  with  a  small  declivity  to  carry  oflFing  roooas  bj 
the  water.     This  pipe  heats  the  story  in  which  it  is  placed. 
Tin  pipes,  7f  inches  diameter,    communicating  with  this 
lying   pipe,    arc  carried   up    perpendicularly  through   all 
the  floors  to  the  top  of  the  house  at  the  distance  of  seven 
feet  from  each  other,  and  form  a  line  of  heated  columns  in 
the  middle  of  each  room.     The  same  general  plan  has  been 
followed  ia  the  other  mill.     But  there  are  several  irregula- 
rities in  the  building,  which  require  a  little  rariation  of  the^ 
contrivances  for  diffusing  the  heat  tp  eYcry  quarter.     Some 
of  the  rooms  having  been  added  since  the  first  erection  of 
the  mill,  arc  connected  with  the  main  body  of  the  building 
awkwardly.      Into  these  the  s learn  is  carried  by  lying  pipes, 
slightly  inclined,  and  cqmmunicatin^  with  the  principal  ap- 
paratus.    The  steam  may  afterwards  be  distributed  by  other 
pipes  in  any  way  that  is  thought  convenicMit.     The  memo- 
rialist has  found  no  difficulty  in  conveying,  by  such  meanf^ 
the  steam  necessary  to  produce  the  degree  of  heat  require^ 
in  every  variety  of  situation. 

In  the  former  of  the  last  mentioned  mills,  the  perpendi« 
cular  pipes  are  connected  under  the  ceiling  of  the  garret  by 
a  pipe  Sv  inches  diameter,  slightly  inclined,  the  extremities 
of  which  pass  through  the  waJIs  of  the  house,  and  are  pro- 
Tided  with  valves  opening  outwards.     A  cpnnecting  pipe, 
with  similar  valves,  is  placed  under  the  ceiling  of  the  third 
story.     These  arc  intended  for  the  more  easy  circulation  of 
the  steam;  but  the  memorialist   found,    from  experience, 
th^t  with  all  these  aids,    the  iilling  of  the  perpendicular 
pipes  with  steam  was  attended  with  some  difficulty.     The 
(team,  when  first  thrown  in,  passes  up  the  perpendicular 
pipe,  nearest  to  the  boiler,  and,  being  specifically  lighter 
than  air,  occupies  the  upper  part  of  the  apparatus,  compres- 
fing  the  air  in  the  lower  par(  of  the  rest  of  the  pipes.    The 
resistance  of  the  air  will  thus  for  a  long  time  prevent  the 
pipes  from  being  completely  heated:  but  this  difficulty  is 
^sily  obviated  by  having   a  valve  or  valves  opening  out- 
wards, at  the  lowest  part  of  the  apparatus,  through  which 
|l|c  air,   whea  compressed   by  the  steam,    is  sulTered  to 

•icape. 
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History  and ac-  escape.     In  theiDiIl  just  mentioned,  tlieljiDg  cast  iron  pipe 

aeS!odof  hLt-  ^^  *^®  ^^^^  itory  is  carried  throngh  the  gables  of  the  miil, 

iof  rooxni  hj     and  furnished  with  yalres  for  the  egress  of  the  air.     It  is 

*  unnecessary  to  repeat,  that  the  same  yaWes  serre  for  the 

discharge  of  tlie  air  in  heating  the  apparatus,  and  of  the 

steam  itself,  when  its  expansile  force  becomes  too  grtat. 

In4)oth  mills,  each  of  the  perpendicular  pipAS  is  profided 

with  a  Talye,  to  prerent  a  vacuum ;  and  in  th«  second  milt 

the  lying  pipes  for  carrying  the  steam  into   the  detached 

rooms  haye  each  two  yalyes,  one  opening  inwards,  and  the 

other  outwards. 

Certificates  of  fiye  other  mills  being  heated  in  a  similar 
manner,  by  the  direction  of  the  memorialist^  are  presented 
to  the  Society. 

The  application  of  the  principle  to  buildings  already  cod. 
structcd,  it  is  presumed^,  will  be  suflicicntiy  obWous  froai 
the  foregoing  details.  In  new  manufactories,  where  tlie 
mode  of  heating  may  be  made  a  part  of  the  original  plia, 
f,  more  convenient  apparatus  may  be  introduced.  This  will 
be  best  explained  by  a  description  of  the  drawing,  Fig.  2. 
which  gives  a  section  of  a  cotton  mill  constructed  in  a  man. 
ner  which  the  memorialist  would  adopt,  were  he  to  apply 
the  steam  apparatus  to  a  new  building,  or  any  other  that 
would  permit  such  an  apparatus  from  its  regular  construc- 
tions. In  an  old  mill  in  this  place,  an  apparatus  is  now 
erecting  by  the  advice  of  the  memorialist,  conformable  to 
this  plan,  which'  is  likely  to  be  generally  adopted  in  new 
cotton  mills. 

The  furnace  for  the  boiler  is  shown  at  a.  The  flue  of  the 
furnace  conveys  the  smoke  into  the  cast  iron  stove  pipes,  1. 
2,  3,  -1.  These  pipes  are  placed  in  a  space  in  the  gable,  intirely 
enclosed  with  brick,  except  at  the  small  apertures,  5,  6, 
7,  8.  A  current  of  air  is  admitted  below  at  9,  and  thrown 
into  the  rooms  by  those  openings,  after  being  heated  bv 
contact  with  the  pipes.  This  part  of  the  plan  is  adopted 
^ith  a  view  to  prevent,  as  much  as  possible,  any  of  the 
heat,  produced  by  the 'fuel  used,  from  being  thrown  away: 
It. may  be  omitted  where  any  danger  of  fire  is  apprehended 
from  it,  and  tlie  smoke  may  be  carried  off  in  any  way  that 
If  considered  at>soIutely  secure^    So  far,  howeyer,  as  the 

Viiemoriali&t 


HEATyfG   ROOMS  BY  STEAM. 


H 


mc^norialist  is  able  to  judge,  there  seems  to  be  little  oe  no|nstory  andac* 

daiifijer   of  fire  from  a  stove   of   this   construction.     The  ^^^""^  ^^  it** 

method  of  h«t- 
greatt'st  mcon?enience  of   a  common    stoTC   is,    that  the  ing  rooms  by 

oocklc  or  metal  furnace  is  liable  to  crack  from  the  in  ten- *^**™* 
sity  of  the  heat  By  the  continuity  of  the  metal  from  the 
lirc-pKue,  an  intense  heat  is  also  conducted  along  the 
pij)os,  which  exposes  them  to  the  same  accident.  Here 
the  smoke  being  previously  conveyed  through  a  brick  flue, 
can  never  communicate  to  the  pipes  a  degree  of  heat  suf- 
ficient to  crack  them.  In  like  manner  the  pipes,  having 
no  communication  ivith  the  rooms  but  by  the  small  aper- 
tures, cannot  come  in  contact  with  any  combustible  sub- 
stance ;  and  from  being  surrounded  with  air,  which  is  con- 
stantly changing,  can  impart  only  a  very  moderate  degree 
of  heat  to  the  walls.  The  iron  supporters  of  the  pipes  may 
be  imbedded  in  some  substance  which  is  a  bad  conductor 
of  heat,  as  furnace  ashes  and  lime,  8zc.  The  emission  of 
Jheated  air  into  the  rooms  may  be  regulated  by  yaWes.  As 
the  pipei  are  not  exposed  to  cracking,  there  is  no  risk  of 
their  throwing  smoke  or  vapour  into  the  rooms. 

The  boiler  6,  /;,  is  six  feet  long,  three  and  a  half  broad, 
and  three  feet  deep.  As  there  is  nothing  peculiar  in  the 
feeding  apparatus,  it  is  omitted.  The  boiler  may  be  placed 
in  any  convenient  situation.  Where  a  steam  engine  is  used 
for  other  purposes,  the  steam  may  be  taken  m  its  boiler. 
The  pipe  c,  c,  conveys  the  stea»n  from  the  boiler  to  the  first 
perpendicular  pipe  </,  </,  d.  There  is  an  expanding  joint 
at  c,  stuffed,  to  make  it  steam  tight  The  steam  ascend- 
ing in  the  first  pipe  (L  d,  J,  enters  the  horizontal  pipe/,/,/,/, 
(which  is  slightly  inclined)  expelling  the  air,  which  partly 
escapes  by  the  valve  g",  and  is  partly  forced  into  the  other 
pipes.  The  valve  g  being  considerably  loaded,  forces  'the 
accumulating  steam  down  into  the  rest  of  the  pipes  r/,  {/,  d. 
The  air  in  these  pipes  recedes  before  the  steam,  and  is  forced 
through  the  tubes  /t,  /t,  A,  into  the  pipe  m,  m,  tn,  whence  it 
escapes  at  the  valve  f ,  and  the  syphon  k.  The  water,  con- 
densed in  the  whole  of  the  pii>es,  passes  also  through  the 
tubes  A,  /b,  A,  A,  into  the  pipe  m,  m^  m,  which  has  such 
a  declivity  as  to  discharge  the  water  at  the  syphon  A:,  into 
the  hot  well  it,  whence  it  is  pumped  back  into  the  boiler. 
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tlistory  and  ai     Xhc  whole  of  the  pipps  are  of  cast  iron,  except  in,  ttj.  w, 

count  of  the         ....      f  rr>«  J*      1         •  •■■ 

method  of  heat-  ^'"»ch  IS  of  copper.    The  perpendicular  pipes  serve  as  pillarj 

ing  rooni:»  by  for  supportinc;  the  beams  of  the  house,  by  means  df  the  pro- 
jecting pieces  o,  o,  o,  which  may  be  raised  or  lowen-d  at 
pleasure  by  the?  wedges  ;>,  ;?,  p.  The.  pipes  are  sunk  in  the 
beams  about  an  inch,  and  are  made  fast  to  them  by  the 
iron  straps  </,  q.  Those  in  the  lower  story  rest  on  the 
•tones  J,  «,  .V,  s^  and  arc  made  tight  at  Che  junction  with 
Stufhng.  The  pipe  in  each  story  supports  the  one  in  the 
tftory  aboTc  by  a  htuiTed  joint  as  shown  at  r.  The  pipes  in 
the  lower  story  are  seven  inches  in  diameter ;  those  in  the 
higher  six  inches ;  tliose  in  the  other  two  are  of  interme- 
diate diameters.  Tlie  thickness  of  the  metal  is  j-  of  an 
inch.  The  lower  pipes  are  made  larger  than  the  upper,  ib 
order  to  expose  a  greater  heated  surface  in  the  lower  rooms, 
because  the  steam  being  thrown  from  above  into  all  the 
pipes,  e.\cej>t  the  fiTNt,  would  otherwise  become^  incapable 
.  of  imparting  an  equal  heat  as  it  descends.  tt, 

There  is  no  necessity  for  valves  opening  inwards  in  this 
)tpparatus,  the  pipes  being  strong  enough  to  resist  the  pre^ 
sure  of  the  atmosphere. 

The  cotton  mill  is  GO  feet  long,  33  wide,  and  four  sto- 
ries high,  the  upper  being  a  garret  story.     In  the  engraviof 
live  parts  out  of  nine  in  the  length  of  the  building  are  oalf 
shown.     The  apparatus  will  heat  the  rooms  to  85*  in  the 
coldest  season.     It  is  evident  that,  by  increasing  the  sizcw 
or  the  number  of  the  pipes,  and  the  supply  of  steam,  any 
degree  of  heat  up  to  21 2*  may  be  easily  productnl.     It  may 
even  be  carried  beyond  that  point  by  an  ap])aratus  stro-." 
enough  to  compress  <he  steam:  this,  however,  can  seldoia 
be  wanted.     At  first  it  was  objected  to  this  const ruction# 
that  the  expansion  of  the  pipes,  when  heated,   might  da. 
mage  the  building:  but  experience  has  proved,   that  the  ex- 
pansion occasioned  by  the  heat  of  steam  is  quite  insensible.* 

The 

•  Certitlcates  from  Mr.  George  Mackintosh,  and  Messrs.  Henir 
MonltritJi,  Ikiglr  and  Co.  of  Gla-guw;  Mr.  Goorge  Hotbton, 
McvTs.  Robert  Hodguri  and  Co.  :vK>m  ..  John  Kite  ami  Co.  and 
Mr.  John  M'Naught,  of  Johnstone;  Mr.  James  Boylt;,  manager 
for  Messrs.  M*Farlain,  Black  and  Co.  ^l  Cr>be-Mm;  also  from 

Mr. 
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The  momorialist  thinks  it  would  be  improper^  irl  addres-  Experimentil 
King  so  intdligont  a  body  as  the  Society  ef  Arts,  ic.  to  cx~T^  observ*-^ 
patiatc  oil  the  various  ccouomical  purposes   to  which  the^^c. 
principle,  which  he  has  been  able  but  imperfectly  to  unfold, 
may  be  a[)plied.     In  abler  hands  it  may  be  found  suscepti- 
ble of  improvement,  which  he  cannot  anticipate. 

NEIL  SNODGRASS. 


IV. 

Experimental  hiquiry  into  the  Nature  of  Gouty  ami  Gra^ 
velley  Concretions.     By  Thomas  Egan,  M.  D.  FRS*. 

A  HE  urine  of  gravelly  patients,  when  fresh  rendered, 
nay,  after  standing  many  hours,  in  a  temperature  of  sixty 
degrees,  is  relatively  more  acid  than  the  healthy;  sometimes 
AS  much  60  as  the  gouty ;  and  frequently  continues  so,  even 
after  depositing  its  gravelly  matter.  An  exception  to  this, 
however,  sometimes  occurs  in  gouty  habits;  their  urine 
depositing  copiously  this  acid  substance,  and  yet  manifest- 
ing no  increased,  but  sometimes  rather  decreased  acescency ; 
for,  with  them,  a  considerable  diminution  of  the  cpiantily 
of  the  usually  excreted  super-acidulated  phosphoric  sdit 
often  takes  place,  as  shall  be  fully  explained  upon  another 
occasion. 

Ilariag  premised  these  observations,  it  is  now  time  to 
consider  what  etTects  acid  substances  are  productive  of, 
when  mixed,  out  of  the  body,  with  this  very  complicated 
liquor.  And  here,  to  prevent  repetition,  I  will  observe, 
that  that  generally  used,  was  rendered  fresh  in  the  morn, 
ing,  in  Uie  quantity  of  from  three  to  four  ounces,  (unlesf 
otherwise  specified;)  being  that  most  easily  retained  at  one 
time   in  the  bladder.      The    quantity  of   acid  extremely 

Mr.  William  Kerr,  for  the  Lochwiunoch  Spinning  Company,  con- 
firm the  utility  and  success  of  Mr.  Snodgrass's  method,  and  attri* 
bute  to  him  the  credit  of  iirst  applying  sleam  to  the  purpose  of 
heating  manufactories. 

•  Extracted  from  a  longer  Memoir  in  the  Irish  Transactions, 

1805. 
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Sxperiae&ts    tnudly  Tor  o6?ibti6  reasonB,  and  seldom  increasing  its  acei^ 
.^obMnra.      ^^^  properties  (as  ascertiined  by  the  usual  tests)  bejoiid 
Acw  '  what  frequently  occurs,  in  the  urine  of  thMe  who  use 

acescent  drinks,  or  are  afflicted  with  gout  or  grareL    A 
standard  quantity  was  always  laid  by  for  comparison;  and 
the  temperature  from  sixty  to  serenty-fiTc  degrees,  being 
in  autumn,  1799.     And  to  begin  with  the  vegetable  acids. 
Exp.U    To  four  ounces  of  the  urine  of  an  adult,  wu 
added  one  drachm  of  common  acetous  acid,  which  (like 
erery  other  acid)  caused  no  immediate  change  in  it ;  but,  in 
a  Tery  short  time,  and  before  it  cooled  down  to  the  tonpe. 
rature  of  the  atmosphere,  some  extremely  minute  shining 
tpiculae,  obserrabic  only  by  a  lens,  were  seen  floadng  ia 
it :  these  gradually  increased  in  number  and  size,  began  to 
reflect  the  light,   and,   from  being  perfectly  transpareot, 
f  pon  became  coloured,  to  settle  upon  the  usual  cloud,  or 
nubecula^  which  now  began  to  form,  adhere  to  die  sideff 
of  the  glass,  and  partly  fall  to  the  bottom,  in  the  shape 
of  small  bright  red  crystals.     In  the  standard,  after  twelre 
,  hours,  nothing  more  obserrable,  than  the  usual  nubecula; 
nor  was  there  any  sign  of  crystalization,  or  separation  of 
uric  acid,  even  after  twenty-four. 

Exp,  2.  To  the  same  quantity  of  adult  urine,  were 
added  one  drachm  and  half  of  acetous  acid,  which  caused 
a  more  copious  separation  and  crystallization  of  this  snh. 
stance,  with  the  foregoing  appearances.  None  obserrable 
in  the  standard  after  twenty-four  hours. 

Exp»  3.  To  four  ounces  of  urine  of  a  healthy  chOd^ 
who  nerer  was  observed  to  pass  gravel,  and  of  the  usuil 
degree  of  ^idity,  was. added. one  drachm  of  acetous  acid, 
which  soon  caused  an  evident  and  copious  separation  ol 
crystallized  uric  acid.  The  crystals  were,  however,  not 
quite  so  coloured;  the  urine  of  children  not  being  so  much 
impregnated  with  the  urce,  or  colouring  matter.  No  such 
appearance  in  the  standard  after  twelve  hours  or  more. 

EjgfK  4.     To  four  ounces  of  adult  urine,  rendered  very 

toon  after  a  tea  break£ast,  and  nearly  in  a.  ttat^  of  uruuf 

'  />o/tii,  was  added  one  drachm  of  acetous  acid.     After  three 

hours,  a  crystallization  of  minute  sandy  particles  took  place. 

None  In  the  standard,  even  after  three  days. 

Expt 
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Big*.  6.      Tiiirty  Uropa  only,  of   tLcetoiU  acid,    were  Pupeiinienu 
Mdcd  to  (our  oiincpa  of  the  urine  of  a  goaty  fMtienl,  at.  ^^01%^  urineV 
sixty,  and  wbn  somclimes  fett  sonic  dight  graieliy  tendeacy.  lie. 
A  very  copious  prcdpiutioa   of  thU  matter  quickly  tauk 
place.     Some  observable  in  the  aUndard,  aUu,    tJie  ooxt 
day. 

Exp,  6.  To  three  ounces  eT  healtby  adult  uHne,  nere 
wUed  a  Tew  drops  oaty  of  citric  acid.  A  distinct  cry. 
AUllliatioD,  but  cxEremcly  minute,  took  place,  tlio  ap- 
.peartnce  of  any  in  the  standard,  after  many  hours.  The 
.expcritneni  was  repeated  with  one  drachm  of  Gtt(;ced  citric 
acW,  which  only  haftene*!  the  separation,  and  increased  the 
luanlily  of  cryslalline  matter. 

Finding)  by  these  experiments,  and  numberless  nthcri, 
with  a  dufail  of  which  it  would  be  nnnocessary  to  take 
up  the  time  of  llii'  Academy,  that  the  acetous  and  citric 
acids,  blended  with  the  urine,  separated  its  uric  acid  in  a 
cryUallieed  ^lalo;  I  thought  it  might  be  iutcresting,  to 
jnvostigate  what  the  effect  of  the  tartarous  acid  might  be: 
:I)eiDg  that,  which,  in  an  uncombinecl,  and  partly  combined 
elate  of  acidule,  as  in  the  acidulous  tartarilc  of  potash< 
'  chiefly  prevails  iu  the  wines  and  beverage  of  those  coun- 
triei  most  subject  to  tliese  complaints. 

Eip.  7.  To  four  ounces  of  healthy  adult  urine,  wej* 
wadded  iome  drops  only  of  pure  tartarous  acid.  To  the 
same  quantity,  one  drachm  of  acetous  acid;  which  brought 
them  neariy  to  the  same  standard  of  acidity :  a  circumstance 
always  attendi^i  to  in  the  csmparalive  trials  with  'different 
acids.  In  tliat  with  the  lartnrous  add,  the  crystals  wore 
not  only  larger  and  darker  coloured,  but  exceeded  in 
quantity  any  thing  before  observed.  In  that  with  the 
iW'utous  acid,  a  much  smaller  proportion  of  minute  cryttal^ 

Exp.  8.  To  four  ounces  of  urine,  were  added  two 
4rachms  of  a  filtered  solution  of  acidulous  tarturitc  of 
potash,  uf  the  temperature  of  .^A  degrees.  The  usual 
.Mparalion  and  crystallisation  took  place,  in  large  propor- 
tion: the  crystals,  however,  much  smaller,  and  less 
Coloured,  than  thuie  with  lh»  uncombined  tariarou*^  acid. 
-The  two  last  experiment!,  frequently  repealed,  presented 
the  same  results. 
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Experiments         Exp.  9.     The  result  of  the  aboTe  experiments  baTin^  led 

S^s**^nUrine,  ^  ^^^^  d«nbt,  as  to  thfe  good  effects  of  the  carbonic  acid 

fte.  -  gas,    so  much,    at  one  time,    recommended  bj  Doctors 

PerciTal  and  Sannders,  preyious  to  its  more  modem  alkaline 

combination,   in  our  mephitir,    as  well  as  super-aerated 

soda  waters. 

Into  .the  middle  part  of  Nooth's  apparatus,  were  intro- 
duced four  pounds  of  fresh  rendered  bealthj  uriue,  and 
exposed  to  a  stream  of  carbonic  acid  gas.  After  a  lew 
hours,  a  copious  and  beautiful  precipitatioB  of  nric  cr^ 
tals  took  place,  (notwidistanding  the  constant  agitatioo, 
from  the  transmission  of  the  gazeons  bubbles,)  larger  thaa 
any  I  before  obserred,  that  from  the  tartarous  acid  ex- 
cepted. In  a  standard  quantity,  no  distinct  crjstalliia. 
tion,  CTen  after  two  days.  A  repetition  of  the  same  ex- 
periment sifforded  similar  results. 

Exp,  10.  Finding  the  carbonic  acid  gas  productive  of 
similar  effects,  with  the  other  acids  hitherto  examined;  it 
was  natural  to  inquire,  how  far  its  combination  with  the 
portion  of  alkaline  matter,  contained  in  our  mephitic  and 
soda  waters,  so  highly  surcharged  with  it,  may  prcTent  a 
*     separation  of  this  uric  acid. 

Half  an  ounce  only,  of  the  common  soda  water  of  the 
shops,  prepared  by  Mr.  Kinsley,  was  added  to  four  ouaces 
of  healthy  urine.  A  similar  quantity  was  impregnated 
with  cafbonic  acid  gas.  In  the  former,  after  fort}-.eigbt 
hours,  or  more,  no  more  than  the  usual  nubecula:  nor 
could  a  single  crystal  be  discovered,  rren  by  a  magnifier. 
In  the  latter,  an  early,  copious,  and  beautiful  crystalliza- 
tion. On  the  result  of  this  experiment,  frequently  re- 
peated, with  various  proportions  of  the  mephitic  alkaline 
water,  I  shall  afterwards  hare  occasion  to  make  some^ 
remarks. 

Though  the  mineral  acids,  in  an  uncombined  state,  en- 
ter not  into  the  matter  of  our  diet,  and  are  no  longer 
considered  as  lithontriptics,  since  the  notion  of  the  earthj 
nature  of  these  concretions  has  been  abandoned ;  yet^  ai 
they  are  sometimes  prescribed  with  other  indications,  I 
thought  fit  to  extend  my  rc«earches  (though  in  a  summary 
way)  t9  them  also. 

Exp, 
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£fp.  II.     To  sXxtem  ounces  of  urine,  were  added  eight  Experimeni* 
irapa  of  Tcry  dilute  siilphiiric  acid.      To  a  similar  quantity,  „oni  on  aiinr, 
i^RO  scruples  of    citric   add,   to   bring  tilcm  to  nearly  the  ^'^ 
[^une  standard  uf  acHliiy.     After  a  Tory  short  iutcrral,  in 
^at  with  Bitric  acid,  the  usual  appeanncu  of  transjiarcut 
.floaiiag  muleculx  retlcciiug  light,  und  gradually  becoming 

larger,  w<.'re  obsorvi'd,  and  hcgan  lo  adhere  to  the  glass : 
i;whilBt  in  the  othor,  after  five  hours,  no  iuch  uppcaruices 
fjUiql'-  place.  Yet,  after  forty-eight,  here  also  n.  prucipita. 
,^on  took  place,  of  smalter  crystals,  and  less  in  quantity  ; 

for,  bciug  collccti-d  on  a  liltcr,  and  carefully  dried,  they 
.weighed  only  two  grains;  whilst  the  former  amounted  to 
».  And  this  is  nearly  the  largest  proportion  I  ever 
.fousd  the  above  quantity  of  healthy  urine  to  contain. 

Exp.  12.     As  the  nitrous  acid  is  one  of  the  must  actira 

solvent*  of  tliis  matter,  out  of  the   body,  1  was  curious 

to  ascertain,  whether,  in  the  very  dilute  state  in  uhich  it 
[  must  reach  the  kidneys  and  bladder,  (where  its  action  must 

baTe  been  facilitated,  by  the  actual  slate  of  solution  of  thit 

jsubstancc,)  it  would  manifest  its  powers,  in  preventing  its 

•eparation. 

,  To  three  ounces  of  urine,  rendered  a  feir  hours  after 
.breakfast,  and,  of  course,  scarcely  acid,  were  added  fir* 

drops  of  weak  nitrous  acid ;  which  did  not  seem  to  add 

Teiy  materially  to  its  aswsccnt  properties. 

To  a  similar  .quantity  were  added    four  scruples  of  ace> 
i.tOUSKid.     In  less  than  an  hour,  the  former  deposited  a 

distinct  quantity  of  gravelly  matter,  in  cuusiderable  pro- 
portion. This,  perhaps,  wc  should  not  be  surprised  at, 
iiWhcn  we  consider  how  the  action  of  this  add,  in  that 
.fluid,  may  be  determined  by  superior  afiinity.  In  the  lat- 
'ter,  the  separation  did  not  take  place  fur  a  considerable 
.time  nfler.     We  sec,  then,  that  ths  nitrous  acid  speedity 

sod  powerfully  precipitates  this  acid  substance. 

£.^.   13.     To  six  ounces   of  urine,    shewing  a  strong 
descent  quality,  were  added  only  three  drops  of  strong 

marine  add.     A  cloudiness  and   transparent  granular  pre. 

cipilalioa  took  place,  followed  by  the  formation  of  ex- 
^tremely  minute  gravelly  concretinti,  which,  even  after  two 
R  standing,  did  not  assume  io  red  a  tinge  as  that  with 
'2    I>  'i  Tegetabte 


Expcrimmu  vegetable  iiciiln.  Tliis  maj^,  probably,  depend  upoo  Kiia* 
liiuuon  uitnc  "'^''■"^  <■''  ^'*  ^tciJ  upon  the  ur^e.  or  colouring;  (naim:  bnt| 
'"^-  as  to  the  small QFss  of  the  rry^ tih,  tLat  evidently  depcndi 

npnn  the  more  «pcr(lv  precipitation,  throwing  them  down 
ticforo  they  can  assume  Ibrir  natural  tiiic,  and  leaving  bat  a 
shade  of  diffprence  between  the  crjslalline  and  puhcmkai 
deposits. 

Exp.  14.  From  the  sbmr,  then,  we  ar«  satisfied,  that 
fhe  TegcUble  and  niini;raJ  acids  cause  a  premature  sepaniion 
and  crystal) izati on  nf  the  lUhic  contents  of  recent  hri^thf 
urine;  bnt  it  may  be  nbscrrcd,  that  Ihu  only  takei  plac^ 
under  cirrinnstances  not  at  all  applicable  lo  the  lirin;  ^ji. 
lem;  r'a.  a  much  inferior  tetnperalnre;  and,  in  same  in. 
ilanccs,  a  contact  trilh  tlie  atmospheric  air:  two  powerfd 
promoting  causes  or  crj-stallixation  m  general,  bat  mot* 
especially  of  the  less  soluble  iallK.  To  determine,  thererore, 
tXii  mo«t  essential  point; 

To  six  ounci-^  of  cold  but  recent  urine,  (in  a  «e(I  chsed 
phial.)  were  added  live  drops  of  very  dilute  nitroiu  acid, 
which  were  placed  on  a  iiind  bath:  lentperalnre  Tartiiig 
from  80  tti  about  100  degrees  at  uio^t.  The  same  quantity, 
witli  similar  precautions,  but  nilhoat  addition,  wa>  laid 
aside,  in  the  laboratory,  as  a  <itundard;  temperature  56  dfr- 
(rees.  After  a  very  short  interial  indeed,  and  almuit  a*  toon 
as  the  urine  acquired  the  temperature  of  between  80  and 
90  degrees,  small  shining  granular  particles  wi-re  abferrahte 
with  a  maguijicr.  beiiati  Kradually  to  settle  upon  a  brokni 
kind  of  nubecula,  or  rather  nubfculir,  and  to  ai:quire  eolour 
and  size,  (hough  cnrried  up  and  down  ihe  liquor,  which 
was  in  constant  agilalion.  This  experiment  again  twica 
latterly  ri'peSted,  and  alw^ays  ulih  the  same  result,  (car* 
being  taJceii  to  keep  th«  lemperati^re,  al  nearly  at  possibta, 
fbr  a  few  hour«,  bettveeri  PO  and  100  degrees,)  ftffonU 
one  of  the  most  ptea'iitig  objects  imaginable;  vis.  the  for- 
mation of  this  crystalline  matter,  under  all  the  dtnd*an- 
tagea  of  elevated  temperature,  and  constant  agitation,  froBi 
(T  may  alrao«t  say)  their  primordial  moleculiu.  to  the  ac^ 
complishmcnt  of  their  full  size.  And  here,  indeed,  they 
are  most  beautiful,  and  not  to  bt  distinguished  fron  tktse 
•pontaneuiul  V  depoiitoJ. 

Tht 


The  whole  wpcriment  slrilcm  ils  strtm^^tj  with  a  «MiU  ^^yT!"""* 
bUnce  of    what   probably  passes,    undur  similar  clrconi.  ,ioa,  on  iiiin 
iluictfi,  in  nalure;  and  reminds  us  of  the  daDi;er  atteiu''^' 
dant  apoa  acid  impregnalinos,  more  particuJarl/  al  bed- 
tint,  when  the  urine^  liy  many  hours  retention  and  ijoiet, 
hits  ample  time  to  deposit  its  uric  acid  coalents  in  the  bUd> 
der.     From  if,  al;o,  we  learn,  that  the  temperature  of  tha 
human  body,  in  place  of  retarding  ur  pi'cvunting  (as  might 
be  expected  a  priori)  these  purntcious  eflectt,  rather  pro. 
motes  then),  and  that  to  a  considerable  degree. 

But  whilst  we  endeavoured  tn  establish  this  point,  from 
practical  obscrration  as  well  as  experiment,  we  seem  to 
bate  entirely  forgot,  that  the  urine  itself  is  an  acid  liquor ; 
and  that,  therefore,  if  acids  were  so  prejudicial,  it  is  not 
probable,  that  the  provident  wisdom*  of  nature  would  com- 
mit the  discliarge  of  this  necessary  excretion  to  a  fluid, 
which,  by  prcmaturdy  separating  it  within  the  body,  would 
completely  defeat  the  object  of  her  humane  attention.  And 
would  she  not,  in  the  infinity  of  her  reaourees,  dispose  of 
it  by  some  less  objectionable  cmuDCtory  i 

I  would,  in  the  first  place,  observe,  that  thongh  healtb.]t 
Drlnc  manifests  (he  properties  of  an  acid  liquor,  it  is  in 
the  lery  smallest  possible  degree ;  so  much  so,  that  though 
mentioned  long  since,  by  Moraung,  Coldevillart,  and  other 
surgeons,  yet  it  was  nut,  either  chemically,  or  medically, 
acknowledged  to  be  so,  until  the  time  of  Scheele,  who 
Anally  eitablifhed  this  point,  as  well  as  the  nature  of  the 
preraiiing  acid.  And,  secondly,  th^it  nothing  cao  be  more 
erroneous,  than  the  opinion,  which  so  long  prevailed,  that 
the  phosphoric  acid  existed  in  it,  in  a  naked  or  uncom- 
JUned  state.  It  is  now  well  established,  that  it  is  only  in 
that  of  a  weak  acidule.  or  acidulous  phosphate  of  lime, 
^try  little  short  indeed  of  the  point  of  suturaKon;  and 
JiMice  the  weakness  of  its  action,  as  an  acid  liquor:  for 
-werfl  it  not  fur  litmus,  and  some  of  the  more  delicate  of 
Ihe  vegetable  blui's,  we  would  have  been,  even  to  this  day, 
iffiiorant  of  tlii^  property;  so  »ery  feeble  indeed,  that  it 
will  often  nut  aB'ect  an  infusion  of  red  cabbage,  wbilvt 
it  turns  with  litnius,  and,  sometimes,  bul  feebly,  with  thia 
most  delicate  of  all  acid  tests.     A    *ing!c   drop    of   pho*. 
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Ezperimentt  phoric  add  was  added  to  one  onnce  of  diffSled  water*.  Of 
tkL^^mti*  ^"  ^••^  "**  impregnatiim,  one  drop  wa«  anftdent  to 
ftc.  'tarn  the  infasion  of  IHanas  of  as  dear  a  red  as  Ibembie- 

ral  adds  do;   whilst  soren  of  nrine  manifested  bit  rery 
weak  efTeets  of  additj,  aod  required  some  Uoie  to  diew 
aaj.     If  tiie  nriEe^  thorefore,  does  not  exceed  ks  nalKral 
standard  of  addity,  we  hare  notiiing  to  apprehend.     And 
here,  indeed,  we  most  a^n  admire  the  wooderfnl  wisdom 
of  ProTidence.    The  occasion  (may  I  be  allowed  to  say  so, 
and  that,  too,  before  so  competent  an  assembly?)  required 
some  chemical  discrimination.     It  was  necessary  to  care, 
fully  proTide  for  the  expulsion  of  the  recrementitions  part 
of  the  osseous  fabric  (which  is  Tery  considerable)  out  of  the 
system :  but  as  this  salt  is  insoluble  in  an  aqneous  rdnde, 
such  as  the  urine,  nothing  more  would  be  necessary,  to  oh. 
▼iate  this  difficulty,  than  a  certain  degree  of  super«satunu 
tion,  or  state  of  aciduie,  which  would  more  eflfectnally  pro. 
▼ide  for  its  solubility,  and  its  elimination.     But  by  going 
thus  far,  whilst  it  attended  to  one  excretion  only,  it  woold 
have  entirely  forsaken  its  charge  of  another,  committed  also 
to  this  fluid ;  and,  by  this  degree  of  supcrlsatnra^on,  pre- 
dpitate,  retain  in  tlie  system  the  uric  acid,  and  occasion 
as  frequent  an  occurrence  of  gravelly  and  calculus  com- 
plaints,  amongst  mankind  in  general,  as  now  occurs  among 
the  gouty.   It,  therefore,  prudently  formed  that  degree  only 
of  acidulous  phosphat  of  lime,  which,  though  insoluble  oat 
of  the  body^  was  sufficiently  soluble,  when  assisted  by  its 
temperature.     Nay,  even  for  wise  purposes,  it  has  gireo  a 
degree  of  latitude  to  this  temperature,  which,  though  nar. 
row  and  confined  indeed,  is  suffident  for  its  purposes:  bat 
where  it  precisely  termiifates  I  am  not  at  present  prepared 
jbo  say,  though  so  easily  determined. 

I^et  us  Qow,  for  a  moment,  consider  how  far  any  morbid 
deviation,  from  this  healthy  standard,  (which  sometimes 
happens,)  may  throw  light  on  this  subject.  The  most  con. 
^derable,  that  I  ^,m  acquainted  witli,  occurs  in  the  in. 
stance  of  gouty  urine,  rendered  towards  the  decline  of 
the  paroxism.  A  single  drop  of  this,  thongh  in  a  turbid 
^tate,  affects  the  vegetable  blues,  with  an  energy,  equal, 
PTy  perfli^PSj  superior,  tp  thjit  of  the  strongest  acetous  add; 
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and  requires  a  Tery  considerable  increased  proportion  of  Experimenta 

liinei.irater  to  decompose  it,  for  obrions  reasons.     This  we*?-^  ?^^'  . 

<^  ^  tio  us  OD  tta 

find  always  depositing,  sometimes  from  the  bladder  itself,  &ow 
1ml,  generally,  before  it  has  entirely  parted  with  its  natn. 
ral  temperature,  a  rery  large  proportion  of  a  reddish  brick- 
dast  like  sediment,  (a  welcome  harbinger  to  gouty  patients,) 
gndnally  declining,  and  keeping  pace  with  the  alleriatioa 
of  symptotois,  and  the  progrcssiye  return  of  the  urine  to  its' 
natural  degree  of  acidity.  This  sediment,  Scheele,  Berg, 
man,  and  Fonrcroy,  consider  of  the  uric  acid  kind:  and 
to  it  (but  in  part  only)  undoubtedly  is ;  being  in  a  smaller 
proportion  than  they  were  aware  of.  For,  considering  that 
the  enormous  quantity,  rendered  in  a  few  days,  was  in- 
compatible with  the  known  minute  proportion  of  this  acid 
matter  in  urine,  I  was  determined  to  make  the  following 
experiment.  To  a  considerable  quantity  of  it,  desiccated 
and  well  edulcorated  with  distilled  water,  were  added  three 
ounces  pf  a  weak  alkaline  lixiriuro ;  which,  after  a  few  hours 
digestion,  completely  discoloured  it^  acquired  a  golden  yel- 
low colour,  a  sweetish  taste,  and,  on  the  addition  of  a 
few  drops  of  dilute  marine  acid,  precipitated  a  copious 
sediment  of  whitish  minute  needle-shaped  crystals,  of  a 
silky  appearance. 

To  this  precipitate,  well  edulcorated,  was  added,  by  de- 
grees, about  one  ounce  of  yreak  nitrous  acid,  which  acted 
on  it,  with  effervescence,  and  nearly  took  up  the  whole^ 
This  solution,  being  set  to  eraporatc,  began  to  redden  the 
fingers,  and  other  animal  matters;  no  doubt,  therefore, 
could  subsist^  as  to  its  nature.  To  the  remainder,  which 
seemed  Tery  little  diminished,  and  only  depriTed  of  co- 
lour, i¥cre  added  two  ounces  of  dilute  marin^  acid ;  which, 
after  some  time  in  d^estion,  nearly  dissolved  the  whole: 
and,  finding  this  acid  solution  precipitate  with  lime-water, 
oxalt  of  ammonia,  and  fixed  alkali,  itmusthafc  been  phos- 
phat  of  lime.  This  forms,  then,  by  far  the  Urgest  pro. 
portion  of  the  gouty  sediment,  which  is  coloured  by  the. 
precipitated  uric  acid.  Such,  also,  is  the  result  of  Crook- 
shank's  experiments ;  and  so  we  should  expect  to  find  it,  ai 
I  shall  endeavour  to  point  out,  on  a  future  occasion. 

Let  us  now  consider,  how  far  these  analytical  MiuItA 

may 


tflay  be  eoafirmed,  in  the  synthetic  way;  h&nng  rcMlrtd^ 
that  experiniMit,  as  far  as  applicable,  ttrouki  torn  tka  bo* 
'sig  of  any  opinions.  ofTercd  in  thb  emy.  The  phMpborio 
being  the  native  add,  prcralent  in  urine,  it  was  tD(«re»(. 
ing  to  delf  rmine,  whether,  by  the  arlifirial  sn  per  •addition 
of  it,  CO  OS  to  bring  this  fluid  to  the  itandsrd  of  the  %witj^ 
we  ntight  not  produce  cfiectt,  somewhat  aaalogoos  to  what 
occur  there. 

Eighteen  ounce;  of  nrinc  were  diiidcd  into  tbrM  equal 
parts.  To  (he  first  were  addoil,  (iic  drops  of  phoephoiie 
acid;  to  the  second,  ten;  and  to  the  third,  fifteen.  Intlus 
first,  Ihe  magnifier  Tory  soon  discoicred  minute  fioatiof 
molecule,  gradually  assuming  the  crystalline  form,  &c.  ai 
so  orten  befuro  described.  In  the  second,  the  Mine  ap. 
pearanCes,  but  more  immediately  and  copiously  prvtliu'eiJ. 
But  in  the  third,  so  considerable,  as  to  excite  my  uCo> 
nishment  For  here,  besides  the  same  extremely  minute 
crystals,  which  adhcrrd  to  the  entire  sides  of  the  phial, 
the  bottom  appeared  covered  with  a  miiturc  of  crystal' 
line,  and  red  pulTenilent  matter:  the  latter  in  a  great  pro. 
portion,  and,  probably,  prevented  from  crystallizatioo,  by 
its  hasty  deposition.  Here,  then,  that  encreased  propor. 
lion  of  calcareous  phosphat  and  animal  gelatinous  mat. 
ters,  (which  always  laketi  place  in  gout,  and  could  not  be 
expected  here,)  would  seem  only  wanting,  to  fom  a  sort 
of  synthetic  approximation  to  the  gouty  sediment. 

The  unusual  proportion  of  deposited  uric  acid,  in  thti 
tgtperiment,  created  some  tuipicion,  that  the  phosphoric 
acid  might,  by  a  combination  with  some  of  the  principled 
of  this  very  cpmpound  fluid,  give  rise  to  some  artificial  for- 
mation of  H  on  this  occasion. 

To  the  filtered  liquor,  therefore,  of  Number  3,  were 
again  superadded  five  drops,  which,  in  twenty.foar  taoan, 
caused  a  farther  separation  of  a  verj-  few  crystals  only, — 
It  was  filtered  a  third  time,  and  eight  drops  mura  nddcd ; 
bnt  without  the  smalle:<t  appearance  of  a  single  crystal, 
after  fonr  days.  TheadditionaUcid,  ibin,  only  morecSoctu. 
ally  and  speedily  determini^  the  separation  of  the  quantit}', 
naturally  contained  in  urine:  its  more  divided  puliornlcut 
appearance  adding  luiusiilerably  lo  ils  Tolumc. 

It 


It  now  only  remained,  to  demonstrate  the  identity  of  f^pnlmems    . 
Ooe  ▼arious  precipitatet,  with  the  naturally  deposited  maU^^J^^^^^- 
ter  of  graTel.     For,  though  it  conld  not  be  well  migtaken,  ^c 
for  any  other  saline  composition  in  urine ;  yet,  as  external 
characters  are,  eyen  in  the  hands  of  a  Rome  de  Lisle^  or. 
aik  Abbe  Hatty,  fallacious,  the  following,  and  concluding 
one,  on  the  subject  of  acids,  was  instituted. 

Exp.  15.  To  two  drachms  of  this  artificiiil  gravelly  m%t. 
ter,  was  gradually  added  one  ounce  of  nitrous  acid;  which 
acted  on  it,  with  efferTcsccnce,  and  dissolxcd  the  whole, 
with  the  exception  of  some  small,  floating,  lloculent,  animal 
pMticiei,  so  well  described  by  Bergman. 

The  evaporated  solution  reddened  the  skin,  and,  after 
some  timcj  deposited  crystals  of  oxalic  acid ;  as  happens  in 
all  concentrated  nitrous  solutions  of  calculi,  of  the  uric 
acid  kind.  To  another  small  quantity,  was  added  some 
pure  alkaline  lixiTium ;  which  very  soon  took  it  up,  became 
coloured,  sweetish,  and  deposited  the  usual  silky  crystalline 
sediment,  upon  the  addition  of  acetous  acid.  No  doubt, 
therefore,  could  remain,  as  to  its  identity,  with  that  natu- 
rally deposited 

And  here,  though  irrelevant  to  my  present  object,  and 
merely  with  a  view  to  excite  the  attention  of  the  faculty, 
may  I  be  permitted  to  ask,  how  it  happi^ns,  that,  in  the 
very  worst  kinds  of  typhus  fcvty,  there  is  very  little  dimi. 
nution  of  the  secretion,  or  excretion  of  the  acidnloifs  phos- 
phat  of  lime?  as  appears  by  thf*  aridity  of  tlie  urine,  lime- 
water,  and  the  quantum  of  j)rL'cip;fat(*,  afforded  by  the  ox- 
alic acid:  whilst  a  very  considerable  one  of  the  uric  acid 
takes  place,  and  continues  so,  until  nearly  the  tiirniination 
of  the  disease,  when  it  begins  gradually  again  to  manifest 
itself;  first,  by  the  usual  tests  only;  but  presently,  upon 
the  crisis  taking  place,  in  such  quantity,  as  to  become  in- 
soluble; and,  therefore,  quickly  precipitates,  (with  some 
additional  mixture  of  calcareous  phosphat,  and  animal  mu- 
cilaginous  matter,)  under  the  form  of  our  critical  sediment 
or  deposit?  Or,  are  mc  not  here,  again,  to  admire  the  wise 
economy  of  the  Author  of  naturt*,  which,  by  keeping  up 
the  considerable  and  necessary  bony  excretion  of  the  system, 
prevents  the  dangerous  accumulation  of  it^  which  must  cn^ 

sue. 
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Experiments  sne,  from  its  retention,  daring  the  long  protracted  period 
?^  ^xT'urine  ®^  niany  fereri  ?  I  might  hera  offer  some  conjectarat,  is 
4bc.  '  explanation,  but  will  reterre  them  for  another  place. 

HaTing  already  trespassed  so  much  npon  the  indalgenca 
of  the  academy,  I  shall  here  content  myself  with  brieAy 
stating,  that,  from  the  aboTe  experiments  aad  obserradoat, 
ve  may  presume  to  say,  acids  of  erery  kind  are  prejndicial, 
and  grre  rise  to  the  formation  of  graTolly  and  calcniat 
affections,  by  causing  a  separation,  and  cryttillixatioa  of 
the  lithic  add  conteqts  of  urine,  within  the  body:  not 
pretending,  howcTcr,  to  deny  the  existence  of  other  caoan, 
inherent  in  the  system  itself,  occasionally  productiTe  of 
similar  effects,  as  has  been  already  obserred. 


V. 

An  Essai^y  Phjfslological  and  Experimenialj  an  the  Effects 
of  Opium  on  the  living  System.  By  William  Alexanock, 
M.D*. 

Effects  of  IN  this  paper,  which  I  haye  the  honour  to  submit  to  the 
kTinx^systenT  consideration  of  the  Society,  I  propose  to  enter  into  an 
examination  of  two  questions,  viz.  1st.  Can  the  effects  ex^ 
erted  upon  the  living  system^  by  the  operation  of  Opium^ 
be  accounted f or ^  tcithout  the  agency  of  the  nervous  system? 
2d.  What  is  the  nature  of  that  operation^  xzhether  sedative 
*  or  stimulant?.  This  subject  I  do  not  select  either  because 
I  have  some  new  doctrines  to  establish,  or  because  the 
generally  recclTed  opinions  concerning  the  operation  of 
opium,  require  additional  support,  but  rather  because  in 
the  discharge  of  a  duty  for  a  long  season  neglected,  I  am 
oblijsjed  to  have  recourse  to  those  means,  which  the  present 
opportunity  alIow.*>  me. 

In  this  disquisition,  it  may  be  considered,  that  I  enter 
upon  the  inyestigation  of  a  subject,  which  has  already  been 
rendered  barren  bv  the  diligence  of  preceding  enquirers, 
and  that  consequently  nothing  of  novelty  can  be  expected. 

*  Abstracted  and  abridged  from  the  Manchester  memoin;. 
New  series.  Vol.  I. 
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It  is  not  under  this  expectation  that  I  take  up  the  pea,  for  Fffects  of 
how  much  soever  may  have  been  eflfected,  something  yet^.^!"™  *^"t^ 
remains  to  be  done  by  the  diligent  and  patient  enquirer^ 
and,  though  nothing  could  be  gained  beyond  a  confirmation 
of  established  opinions,  yet  if  this  be  done  through  the 
means  of  accurate  and  repeated  experiments,  something  is 
added  to  the  stock  of  information,  and  it  must  be  considered 
at  the  least  as  possessing  a  relative  value. 

These  experiments  are  not  however  destitute  of  soma 
novelty  in  the  arrangement,  and  they  will  be  found  to  ex- 
hibit, in  a  clear  analytical  succession,  the  effects  produced 
by  opium  upon  the  different  parts  of  the  animal  machine. 
But  it  is  not  clear  by  any  moans,  that  the  physiologists  of 
this  day  are  agreed  upon'  many  points,  which  will  be 
brought  forwards  in  this  essay  y  and  more  is  required  to  be 
done,  before  the  subject  can  be  considered  as  exhausted. 

The  humoral  pathology,  which  had  for  a  long  space  of 
time  occupied  the  schools' of  medicine,  had  no  sooner  been 
called   in   question  than  a  variety  of  opponents   arose  in 
every  quarter  against  it;  the  new  opinions    being  clothed 
in  professional  authority  and  enforced  by  the  learning  and 
genius  of  several  private  teachers,  the  tide  of  opinion  flowed 
In  a  contrary  direction,  and  it  became  the  fashion  to  ac- 
count  for  all,  or  most  of  the  deviations  from  a  state   of 
health  in  the  animal  body,  from  some  primary  alteration 
in   the  condition  of  the  solids.     In  many  points  the  ad. 
▼ocates  for  the  new  doctrini^s  were  notwithstandini;  at  issue 
with  each  other,  and  the  memorable  contest  bcttiixt  Haller 
and  Why tt,  respecting  the  origin  and  nature  of  irritalnlity, 
opened  the  physiologist  new  sources  of  enquiry  and   laid 
sew  foundations  for  future  improvement.     The  agency  of 
the  nervous  system,  which  was  still  necessary  for  the  eji-       ^ 
planation  of  most  of  the  phenomena  upon  the  theory  of 
diseased  solids,  bogan  at  length  to  be  exploded  by  the  ad- 
vocates of  another  yet  more  refined  and  simplified,  which 
tlie  creative  genius  of  John  Brown  ushered  into  the  schools 
of  physic. 

This  doctrine  rejecting  the  explanation  of  diseases  upon 
partial  and  confined  theories,  attempted  to  refer  all  the 
Tteious  change  in  tlie  human  body  to  one  general  law. 
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Effects  of  He  maintained  the  existence  of  a  principle  in  flie  aolpatei 
miium  on  the  body,  which  he  denominated  excitability;  That  ttit  piin* 
xng  sTstem.  "^p^^  ^^  characteristic  of  life ;  that  action  was  the 
consequence  of  the  operation  of  certain  powers  npon  this 
principle,  health  the  consequence  of  the  due  and  proper 
operation  of  these  powers,  and  disease  the  effect  of  the 
abundant  or  deficient  action  of  these  powers. 

In  this  state  of  things  the  Tery  accurate  and  most  philoso* 
phical  thesis  of  Dr.  Goodwin,  upon  the  cause  of  death 
from  suspension  and  submersion,  made  its  appearance,  in 
which  he  plainly  proved  the  existence  of  a  primary  change 
in  the  condition  of  the  blood;  that  this  condition  was 
sufficient,  and  indeed  necessary  to  occasion  death.  About 
this  period  also  the  experiments  of  the  celebrated  Italian 
philosopher,  Fontana,  attracted  considerable  attention  and 
became  the  subject  of  much  discussion.  He  contended 
from  numerous  experiments,  that  opium  was  a  power, 
which  exerted  a  direct  influence  upon  the  blood,  or  that 
the  blood  nas  a  necessary  agent  to  communicate  its  opera« 
tion  to  the  living  and  irritable  fibre,  and  without  the  cir- 
culation of  which,  tlie  usual  eflects  of  opium  could  not  take 
place.  His  experiments,  which  excluded  the  agency  of  the 
nerves  altogether  in  producing  the  general  effects,  resulting 
from  the  exhibition  of  opium,  afforded  considerable  support 
to  those  who  maintained  some  new  doctrines  of  irritabilit}*. 

This 

*  These  physiologists  rejecting  the  nosology  and  practice  of  Dr. 
Brown  as  incompatible  with  his  fundamental  principles,  but 
adopting  these,  and  using  the  borrowed  term  of  irritability  instead 
of  excitability,  attempted  to  establish  a  new  hypothesbj  by  ex- 
plaining all  the  changes,  which  the  body  underwent  in  a  state  of 
health  and  disease,  upon  an  alteration  in  this  principle.  The  ex- 
periments of  P'ontana,  winch  went  to  deny  the  influence  of  the 
nerves,  coinciding  with  this  new  hypothesis  were  eagerly  em- 
braced by  them, 
^  The  manner  in  which  these  physiologists  explained  the  con- 

sumption of  irritability  upon  the  application  of  a  stimulus^  without 
the  afrenry  of  the  nerves  was  somiwhat  curious.  Tliey  supposed 
the  principle  of  irritability  was  like  the  matter  of  beat,  diffusible 
over  every  par*  of  a  body  endowed  witli  it,  that  when  any  portion 
of  it  ^T3s  destvoycd  by  the  action  of  a  power  applied  to  any  part^ 

tlie 
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This  property  was  considcfcd  nut  only  as  nut  being  deriTed  EUecb  of 
from  the  nerrous  syitera,  but  capable  of  beinir  encreascd,  P.'"!'"'""' ''' 
dimioished,  or  exhausted  by  tbc  application  of  external 
powers,  which  had  no  clfect  upon  the  nervous  system,  and 
that  it  was,  to  use  the  words  of  Dr.  John  Brown,  as  ap- 
plied to  his  principle  of  excitability,  "  Una  toto  corporc  et 
indivisa  proprietas." 

To  asct^rlaiD  how  far  some  of  these  opinions  were  con- 
silient with  the  laws  uf  the  animal  oeconomy,  I  instituted  a 
■et  of  experiments,  which  formed  the  subject  of  an  inaugural 
dlsiertation,  pub1j.«hed  in  the  year  1700.  It  appeared  to 
inc  in  consequence  of  that  iuTestigriion,  that  scYcral  of  the 
abo*e*mentioned  opinions,  viz.  That  opium  did  not  act 
upon  the  nerrous  system;  that  it  acted  upon  (he  blood; 
that  its  effecli  could  be  extended  by  means  of  the  one  and 
indivbible  property  of  irritability,  had  been  founded  upon 
reasons  which  were  very  unsatisfactory. 

This  publication  being  calculated  principally  for  the 
meridian  of  Edinburgh, was  confined  to  that  place,  and  the 
question,  taking  in  a  general  point  of  view,  was  left  on- 
detennincd. 

Since  that  time  I  find,  from  the  perusal  of  a  work,  called 
"  Medical  Enlracts"  writlcn  by  a  gentleman  of  some 
ability,  but  of  more  imnginalion  than  judgment;  that  the 
opinions  of  Fontana  are  not  only  sauctioned  by  respectable 
authority,  but  are  considered  as  generally  known,  under- 
stood and  acted  upon,  I  have,  therefore,  thought  it  ne- 
cessary to  collect  into  a  short  point  of  view  the  facts,  re- 
lated by  Fonlana,  and  the  general  conclusions  he  drew  from 
them,  and  to  compare  them  with  the  principal  facLs,  csta. 
blished  by  the  inreiligalion  above  alluded  (o, 

"  I*  destined,  says  Fontaua,  300  f/ogs  for  these  ex- 
periments, and  by  means  of  piucurs  and  scii^sars,   I  laid  bare 

the  expenditure,  ihus  occasioucd,  was  supplied  Lylhe  influx  of  a 
new  quantity  from  the  geueralftock  in  ilicsvilein;  thus  ihe  coo- 
tinued  action  of  a  stimulant  power,  keeping  up  a  continued  ex- 
jK-nditure,  there  would  be  a*uece»sion  of  new  influjtei  unlit  |lh<- 
whole  irritabiiitv  of  the  body  was  consumed  by  the  tepi.-aU'd  wam.i 
of  that  part  to  which  the  destructive  i^ent  wi=  applied. 
•  Medical  Eutracts  030.    Vol.  3, 
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Fflwstv  of         the  crural  nerrss  in  such  a  manner,  that  they  were  entirely 

MiTs^cm!  ^'•^  ^^  ^''^^y  ^^^^^  P*^^  *"^  obtained  about  eight  or  ten 
fines  of  nerrc  totally  clear  and  in  some  very  large  frogs  eten 
more.  '  I  then  let  fall  the  nerves  of  each  thigh  into  a  small 
liollow  glass,  vFhich  received  them  in  such  a  way  that  I  can 
£11  each  glass  with  a  fluid  of  any  kind  without  its  touching 
tike  adjacent  muscles.  I  usually  have  been  able  to  put  into 
Ihese  glasses,  such  a  proportion  of  ^^hatever  I  wish  to  trj 
on  the  nerves,  as  to  coyer  the  greater  part  of  them  with  it, 
without  ita  being  p6ssiUe  for  any  of  the  liqu#r  to  find  iti 
way  to  the  th^hs  and,  mix  with  the  blood.  In  this  waj  I 
can  make  a  comparison  betwixt  the  nerves,  that  are  en. 
.  venomed  and  those  that  are  not;  compute  the  time  they 
continue  to  contract  the  muscles,  and  judge  of  the  Tivadtj 
of  the  motions." 

<^  At  the  end  of  the  first  ten  minutes  I  stimulated  themc^ 
dicated  nerves,  t.  e,  those,  to  which  the  solution  of  opiom 
was  applied,  and  those  which  were  not  medicated,  and  fonod 
that  the  two  cxtremitie.s,  the  right  as  well  as  left,  contracted' 
with  the  same  force  and  vivacity." 

^^  At  the  end  of  twenty  minutes,  I  tried  the  stimulation, 
and  could  perceive  no  sensible  diiierence  betwixt  the  motions 
of  the  two  feet,  which  were  almost  as  lively  as  those  in  the 
first  experiment." 

^^  At  the  end  of  thirty  minutes,  the  motions  of  the  two 
feet  were  feebler,  but  alike  in  both."  ^ 

^^At  the  end  of  forty  minutes,  the  feet  scarcely  con. 
tracted,  but  their  distinct  muscles  were  clearly  seen  to  con. 
tract,  when  the  crural  nerves  were  stimulated,  and  the  mo* 
tions  of  these  muscles  were  equally  lively  in  each  foot." 

*^  At  the  end  of  fifty  minutes,  the  motions  were  very 
small  ^  from  compression  of  the  nerves,'  but  alike  in  both 
sides." 

^*  At  the  end  of  eighty  minutes,  there  was  no  longer  any 
motion  to  be  observed  in  several  of  the  frogs,  in  whatever 
way  i  stimulated  either  the  crural  nerves  that  were  medicated, 
or  those  which  were  not  so." 

^'  I  can  conceive,"  adds  Fontana,  "  nothing  more  decl- 
are and  more  certain  tlian  from  this  series  of,  experiments, 
that  the  action  of  opium  is  not  directly  on  the  nerves.^' 
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'  ^f.  Again,*  Fontaaa  immersed  th«  huarU  uf  larionj  EBtat  of 
■nilnaU  immediately  taken  from  (he  tl.orax,  into  a  strong  HJl^j^w'^' 
•cqueous  solution  of  opium,  infusion  of  bark  and  siniplo 
water,  of  equal  temperatures,  and  found  that  these  organs 
were  deprired  of  irritabtlily,  and  that  they  ceased  to  con- 
tract,  or  to  be  capable  of  being  excited  to  contraot,  equally 
■oon  on  immersion  into  water  as  into  a  solution  of  opium 
4>r  infusion  of  bark. 

3dly.  He  nest  injected  an  aqueous  solution  of  opium  into 
the  jugular  rein  of  screral  r^bbita,  and  found  that  it  pro. 
doced  death  instantaneously  :  from  this  he  concludes,  as  the 
'Aeart  is  not  furnished  with  n^rres,  and  having  proved  that 
the  solution  of  opiura  does  not  exhaust  the  irritability  of 
the  heart,  that  it  must  orcasion  death  only  by  producing  an 
alteration  in  the  condition  of  the  tluids. 

The  experiments  with  the  300  frogs,  as  related  by  Fon. 
tana,  I  repeated,  though  upon  a  smallerscile,  yet  sufficient 
to  ascertain  the  truth  of  it.  I  followed  the  method  de- 
scribed by  Fontana,  and  1  found  the  fact  to  be  correctly  as 
lie  relates  it;  the  divided  extremity  of  the  crural  nerrus, 
*barcd  for  the  space  of  half  an  inch,  and  immersed  in  solu- 
'•lioiu  of  opium  of  various  degrees  of  strength,  was  not  more 
affected  than  if  the  same  nerves  had  been  immersed  in  water, 
and  the  irritability  of  the  mu^'cles,  to  which  they  were  dis- 
tributed, was  not  in  the  least  degree  more  altered. 

Although  I  admit  the  accuracy  of  these  experiments,  1 
ara  inclined  to  call  in  question  the  sutliciuncy  ot  them  for  the 
purpose  they  were  designed.  There  is  a  considerable  differ 
ence  betwixt  the  sentient  and  the  divided  extremity  of  a 
nerve.  This  operation,  even  if  the  slruetdrc  of  tlie  di- 
rided  part  was  capable  of  receiving  and  rommunic4ling  im- 
pressions, must  in  a  great  measure  have  had  the  effect  of 
deslroyine  its  sensibility,  and  though  the  solution  was  not 
only  applied  to  the  divided  extremity,  but  also  enveloped 
the  surface  of  the  nerve  for  a  considerable  distance,  this 
surface  must  also  have  lost  in  consequence  of  being  sepa. 
rated  from  the  muscles  by  "  scissars  and  pincers"  so  much 
of  the  usual  quantum  of  sensibility  as  to  be  unequal  to 
transmit  any  eltcct  produced  upon  it. 


•  Fontana  gn  Poisons,  Vol.  II.  p.  3S2-  3i3*.    French  edition. 
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Efbcts  of   .        Refpectii^.tlie  MCond  nmm  of  «ipex^i^  Ittey  are  so 

ftStt^^«bm.  <»n^>^^y  to  <^1  ^^^  repeatcdL^tperienca  has  taai^t,  so  cqm- 

trary  to  -  ih^  observations  of  Haller,  Whytt  And  M lam, 

:  who,  notwithstanding  the  diference  of  opinion  tikey  h^ld) 

.on  some  points  connectiMi  with  the  operation  of  4>pinn, 

nnequirocally  agreed  on  this  heady  (tis.  that  it  destiofad 

the  irritability)  that  i  cannot  but  conjectpre,  aome  nnob- 

scrred  ciriramstances  must  have  diverted  tlie  fisnai  aocnrac^ 

ef  Fontana  from  its  natural  biaa* 

The  condasion  drawn  from  the  third  leriet  of  cxperi* 
ments  rests  partly  upon  the  accuracy  of  the  aecondy  and 
partly  upon  the  supposition  that  the  heart  has  noi  §ay 
nerves^  which  is  concluded  because  the  knife  of  the  anato- 
mist has  not  discovered  them ;  but  except  this  opinion  is 
maintained  upon  some  other  ground,  it  can  be  coniidww! 
only  as  a  petUio  prmdpii;  the  want  of  detection  proves 
nothing  either  way,  as  it  is  nothing  more  than  an.a^guieat 
of  non-existence  drawn  from  invisibility.  Further,  the  ei* 
permient  proves  too  much ;  the  animal  died  instaataeeonsly, 
,on  the  injection  of  the  solution  into  the  jugular  t^;  the 
circulation  must  of  course  be  interrupted;  by  what  BMaas 
was  this  sudden,  this  momentary  effect  communicated  to  the 
distant  parts  of  the  animal  ? 

I  have  thus  stated  the  proofs  and  arguments  founded  upon 
th(^m,  adduced  by  Fontaoa,  as  accurately  and  at  asmndi' 
length,  as  the  limits  of  this  paper  will  allow  ;  let  us  now  see 
"^ow  the  case  stands  when  reduced  to  the  test  of  experiment 

Docs  Opium  act  upon  the  hritabilittf  of  the  Muicular  Fibre  ? 

Ejcp.  I.*  The  heart  of  a  frog  was  immersed  into  half 
an  ounce  of  an  aqueous  solution  of  opium,  in  the  propor. 
tioh  of  half  a  dram  and  aix  grains  of  opium  to  one  ounce 
of  water,  of  the  temperature  of  44^,  whilst  contractia^ 
25  times  in  a  minute.  Two  minutes  after  immersion,  it 
contracted  only  15  times  in  a  minute:  after  8  minutes  the 
contractions  had  ceased,  and  could  not  be  excited  again  by 
any  mechanical  stiunilus. 

Exp.  2.  +     The  iicart  of  a  moderate  sized  rabbit  whilst 

*  \\i\.  p.  5,  Inaugural.     Dissertat.     E\p.  1 . 
t  \ld.  luaug.  Dissert,  p.  7.  ;Lxp.  4. 
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ContTtCtlag  33  times  is  a  miutite,  wts  ImmerMd  into  tuEteOiot 
•iiace  of  the  above  eolution,  of  the  temperature  «f  the  ^j)^,?^ 
■DOm ;  four  tnliintcs  after  immersion.  It  eEhibited  eighteen 
contractions  in  a  uiDiite:  t«u  minutes  after  immersion,  lii 
•r  eight  contractiuiis,  a.DiJ  after  twehc  minutes  Lad  eotirel/ 
ftUed,  and  could  nut  be  excited  anew  to  contract. 

Exp.  3-'  Another  hi^jrt  immersed  in  an  ounce  of  a 
stronger  solution,  only  exhibited  three  or  fuur  strong  con. 
tractions,  on  the  (leriud  of  immersion,  and  afterwards  wai 
irritated  in  vain. 

Bj^.  4.+  The  Ill-art  of  another  rabbit  was  placed  in  « 
wine  glass  and  three  drams  of  the  strong  solution  poared 
on,  whilst  contracting  50  times  in  a.  minute;  after  three 
minutes  spontaaeous  eontractions  bad  ceased,  bat  irritated 
with  a  needle  a  few  contractions  w-ere  eictted :  after  the 
lapse  of  life  minutes  no  contractions  could  be  excited. 

In  order  lo  examine  how  far  tbe  opinm  contained  in  the 
ftflution  contributed  to  produce  the  aborc  rapid  exhaustion 
of  irritability, 

Bxp.  5.i  The  heart  of  a  frog,  contracting  24  limes  in 
•  minute,  was  placed  in  lulf  an  onoce  of  water,  temper- 
ature 44".  It  continued  to  contract  in  the  water  for  16 
misiutes,  and  when  remoTed,  contractions  could  be  excited 
in  the  organ,  by  mechanically  stimnUting  it,  fur  the  space 
of  fix  minutes  longer, 

E>p.  6-1  The  heart  of  a  rabbit  contracting  SO  times  in  a 
minute,  was  placnl  in  water  of  the  temperature  of  the  room. 
It  contracted  ipontani'ously  for  %  minutes,  and  when  re 
noved  continui^d  irritable  for  the  ipace  of  10  minute) 
longer. 

Cm  the  Effect  nf  Opium  be  c»mmuaicated  lo  diiloat  Parti 

independent  of  the  AssiUance  of  the  Ctrtvlalionf 

Rip.  7.(1     The  sternum  of  a  frog  was  carefully  elevated 

jnd  the  heart  rem oTpd,  forty  drops  of  the  strong  solution 

■•ere  iujccled  uilr>  the  stomach.     In  15  minittai  the  aaimal 

*  VliI.  p.  10.  Inaugural  Dissert.  Exp.  T. 
+  Vid.  p.  10  St  II.  Exp.  8. 
t  Vid.  p.  0.  Exp.  3.    Inaug.  Dissert. 
I  ViJ,  p.  8.    Exp.  6.  I!  Vid.  p.  n.  £xp.  20. 
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Kffeotsof         was  stunified  and.Daralytjc,  in  20  mintites  conrulsed:  after 
opium  QO  tfie !  .;a  ^;'tX   Vi   ■  -.1''    ^-^     ;..      -•,.'•         j    •  r^^        t 
Uwa^ayatwB.    40^ uiinuteSj  YoIunUry  motion  had  ceased:  after  an  hour 

••^••/>  '    '    and  ten  minuted  it  was  dead  and  the  irritability  in  all  the 

,   muscles  was  destroyed. 

Exp,  8.*    Thirty  drops  were  injected  into  another  frog^ 

after  the  remoyal  of  t}ie  heart;  it  lived  an  hour  and  15  mi. 

nates^  and  after  death  the  irritability  was  exhausted. 

Exp.  9.  +     Twenty  drops  were  injected  into  a  third ;  It 

lived  an  hour  and  twelve  mmutes,  and  the  state  of  irritabi. 

lity  was  the  same  as  in  the  preceding. 

* 

Does  the  Quant itif  of  Opium  sufficient  to  occasion  Deaths 
effect  this  by  inducing  a  Change  ih  the  Condition  of  tht 
Blood? 

Exp.  10.+  By  some  former  experiments,  No.  17  and 
35,  §  it  bad  been  found  thai  33  drops  of" the  solution  of 
opium  injected  into  the  jugular  vein  of  a  rabbit  would  oc 
casion  death  in  the  course  of  a  few  minutes,  and  exhaust 
the  irritability  of  the  muscular  fibre.  Another  rabbit  war 
selected,  and  33  drops  injected  into  the  crural  vein ;  no  other 
affect  resulted  from  this  but  some  degree  of  stupefaction. 
Twenty-six  minutes  afterwards  33  more  drops  were  injected 
into  the  crural  vein  of  the  other  limb. 

The  animal  in  a  short  time  became  more  languid,  but  was 
Hot  convulsed;  its  pulse  was  rendered  more  slow  and  feeble, 
at  the  period  of  36  minutes  from  the  injection  into  the  first 
crural  vein. 

Seven  hours  from  the  first  injection,  the  animal  n^as  con. 
vaiescent,  and  the  day  following  it  fed  as  usual. 

The  occasion  did  not  offer  to  make  a  computation  of  the 
quantity  of  opium  which  would  be  necessary  to  kill  a  rab- 
bit when  introduced  by  a  crural  vein,  but  the  omission  of 
thld  does  not  detract  from  the  force  of  the  evidence  which 
the  above  experiment  supplies,  that  the  cause  of  the  death 
of  the  animal,  when  the  solution  is  introduced  by  the  jugu- 
lar  vein,  must  arisa  from  some  other  state,  than  a  change 
in  the  condition  of  the  blood,  and  that  the  effect  of  opium. 

•  V!d.  Inaug.  Dissert,  p.  29.  Exp.  21.     f  Vid.  p.  30.  Exp.  22 
J  Vid.  p.  T4.  Exp.  iO.  §  Vid.  p.  90  &  55. 
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Bttift  hare  bfcn  extended  orer  the  entire  lutein,  by  o^er  Eflecuitf 
means  than  tbe  circulation;  for,  what  reason  can  he  girenJ^P)'"''*"**  i 
why  the  mass  of  fluids  should  not  be  altered,  when  the 
Rolulion  was  tnlroJuccd  tiy  ihe  crural  m  well  si  by  tbe 
jugular  Tein  ;  but  upon  ihe  othor  theory,  the  solution  of  thU 
diOicult^  is  easr,  and  accordt  with  the  whole  serio  ot  ex« 
perimenls.  • 

The  life  of  arabbit  cannot  be  sustained  a  niinnte  without 
tl)e  action  of  the  heart ;  when  the  solution  of  opium  is  in> 
jeclcd  into  the  jugular  rein,  it  is  applied  to  the  inward  sur> 
face  of  the  heart,  mixed  with  a  very  small  quantity  of  blood, 
and  can  then  exert  elTects  upon  that  organ  as  instantaneouiljr 
as  if  the  heart  v&i  immersed  in  it,  as  in  expGfimeDt  Sd  +, 
the  action  of  opium  beini;  thus  directed  against  the  irritablo^ 
fibre,  the  exhaustion  of  that  part  would  immediatelysucceod, 
of  course  the  ^.nimal  must  die  ;  but  when  tbe  same  Quid  ii 
injected  into  the  crural  Tcin,  it  does  not  reach  the  heart 
.  until  it  has  been  mixed  and  diluted  with  B  Tery  considerable 
portion  of  blood,  so  that  no  quantify  of  blood  which  the 
heart  could  contain  during  one  period  of  dilatation,  would 
be  impregnated  with  any  great  quantity  of  the  solution  of 
opium.  The  consequences  therefore,  which  followed  from 
t&e  injection  of  opium  into  the  jugular  vein,  supposing 
that  it  acted  immedialcly  on  the  heart,  could  not  in  this  in- 
stance he  expected  to  lake  place. 

Doei  Opium  act  upon  the  Ne  noiu  Si/sttm? 
Eip.  II.  J  A  triangular  piece  of  bone  was  taken  frorn 
the  cranium  of  a  frog,  and  l!ie dura  and  pia  mater  remored; 
eight  drops  of  the  strong  solution  were  injected  upon  the 
brain  ;  a  few  drops  were  lost.  In  one  minute  the  ammal 
was  convulsed,  in  three  minutes  it  was  dead.  On  exa. 
mination  the  irritability  in  «»ety  part  of  the  roluntary 
muscles  was  destroyed,  neither  compression  of  tbe  neiTM 
nor  mechanical  irritation  could  excite  any  contractiani  in 
them.     The  heart  had  not  lost  its  motion. 


•  \'ide  Inaug.  Dissert,  p.  1  IB.  Note  C. 
t  Vide  ln»iig.  Dissert,  p.  17.  Exp.  14. 
tVide Iniug. Dissert. p. «.  Exp. 39. 
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JKqk  .11^.   bk  ill?%c  fsgibrimc&t  of  ih^.  Mme  kind, 
1^  aninial  wag  immtdUtelv  and  generally  conyulsed,  and 
\\V  *yni$  dead  in  000.  ^i}ate.     When  the  keart  was  exposed 
it>rat  fonnd  coatracUng  43  timca  in  a  mpute.    The  irrita. 
•J  yi^ty  P^  ^^  Qrg^  wa#  not  ]|o6t  uotU  three  hours  after. 

.  <EV!'  ^?  ^*  A  portioi|  of  Jk^e  cranium  of  a  rabbit  was 

defated  in  like  manner,  and  forty  drops  injected  on  the 

tar^y^  of  the  brain.     At  first  the  animal  appeared  lethargic 

I  lipid  tottered*      After  ten  minutes   it  was  Tiolently  ct>n. 

^nlsedy  and  in  the  space  of .  one  minute  and  an  half  more, 
deiMli    Wk^  the  thpijix  was  opened  the  heart  was 
djcontractingvWiih  considerable  force. 
I  j  The  irritpkbility  rWas  exhausted  in  .all  the  muscles  sub. 

HirHent  tp  volnntary  motion;  they  were  repeatedly  ir* 
fUatcd,  but  in  Tain.  .  «     .   . 

In  these  experiments,  it  is  clear<^.  that  opium  has  a  Yerjr 
powerful  ■  ajad  instantaneous  action  upon  the  brain,  that  it 
f  ,b  dlCnsed  over  the  whole  nervous  system,  evinced  both  by 

the  general  convnlsions  preceding  d^ath,  and  the  total 
consumption  of  irriUbtlity  in  the  voluntary  muscles,  and 
which  was  equally  as  complete  as  if  the  opium  had  beca 
applied  immediately  to  the  parts  themselves. 

It  was  next  examined,  if  when  opium  is  introduced  into 
tome  other  organ,  its  effects  ar^  extended  by  the  nervous 
system  to  distant  parts. 

Exp,  14  ^*  All  the  parts  as  near  as  possible  to  the  pelvis 
of  a  frog,  on  both  sides,  were  divided,  leaving  the  is. 
chiatic  nerves  uninjured^  Thesa  were  afterwards  seclud^ 
from  the  air^  by  the  divided  edg^  of  the  skin  being  draff n 
togetker  bgr.  al^er  threads,.  Three,  frogs  were  cxperi. 
voirted  npoa» 

Twenty  drops  of  sohtiini  were  injected  in^o  the  stomach 
of  one  frog.     The  anknal.livod  four  hours  after. 

On  examination  after  death,  the  irritability  was  destroy. 
ed  in  all  tiie  roinnt^y  muscles.    ^ 

Into  another  frog  thirty  drops  were  injected :  After  six. 
teen  minutes  the  animal  was  convulsed;  the  extremities 
Mow  the  knee  which  had   ho  communication  with  tbe 

♦  Vide  p.  50.  Exp.  31.        tYUep*51.  Exp.-33. 
^V|de  Inaug..  Dissert  p.  50,  £xp.  38—39. 
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mikrinrpartoftbe  boifj,  eicept  b]r  (he  undifidodistUaticE'^BO'      ,. 

iii'rtM,  were  likewiHc  affocted  by  con* ntsioiu,  uti  in  tWOy^^igJ^  ■ 
babn  and  len  minutes  the  anima)  wu  dead. 

Tfie  ligalurL-s  whirh  united  the  ditided  edges  of  the  ikin 
of  thfi  thighs  wure  then  separated,  and  the  uchl&tic  uerrei 
ex]i<i5cd;  they  were  comprefst  J;  the  compression  of  the 
nerre  on  one  fide,  prodticed  a  slight  contraction  in  ona 
of  the  muscles  in  the  tower  part  of  the  limb,  but  when 
repealed,  iiu  cuntraction  followed  ;   the  compression  of  tba  . 

nerTe  of  the    other    limb,    occasioned   no    contractlonf. 
TbeirriUb'iKty  in  all  the  other  muscles  was  exhausted. 

Into  n  Ihitd  frog,  prepared  in  lilcc  manner,  forty  dropi 
wiTc  inji:ctL'd:  after  fifteuo  miiiuttis  the  animal  waa  con- 
riilsed;  after  the  space  of  two  hours  it  was  dead.  Coa0 
pri^ilon  of  tlie  ncrvt-'!  did  not  excitti  fhe  least  motion  In  any 
of  the  muscles  bintalh,-  and  when  the  skin  was  reinoTed^ 
the  application  of  salt  was  equally  as  ineffectnat,  not  thfl 
slightest  degree  of  contractiun  was  rendered  Tibbie. 

From  the  event  of  these  last  related  experiments  we  aro 
instructed,  that  the  efftct  of  opium  h  extended  to  the  most 
distant  parts  of  the  body,  although  the  only  communlcatioa 
which  rem:iins  butwci-n  the  extreme  parts  add  the  body 
itself,  is  by  the  continuity  of  nerves,  and  these  palpably 
not  in  a  state  best  adapted  to  contey  impressions.     ' 

It  yet  remained  to  be  examined  if  by  any  other  com. 
muniration  the  effect  of  opium  couLd  be  eitended  to  dIstaBt 
parts,  if  the  supposed  integrity  and  IndirbibilHy  of  th» 
irritable  principle  was  capable  of  doing  it. 

Exp.  is  •.  The  spine  of  a  frog  was  dirided  ahOTe  tfaiA 
part  from  whence  the  nerves-issue  which  supply  the  inferlM 
eitremitiea ;  care  was  taken  not  to  wound  any  other  part. 

After  this  operation,  the  muidd  of  the  Infertor  cxtre.^' 
mities  retained  their  irritability,  and  thongh  the  animtl  hid 
lost  the  power  of  voluntarymotion  in  them,  it  had  itrengtk 
to  drag  them  ifler  its  body. 

Into  the  stomach  of  a  frog  thus  prepared,  forty  drops 
of  the  solution  were  injected;  seventeen  minutes  after,  all 
(ba  patts  of  the  animal  above  the  point  of  tbo  dltidoa  of 

•  Vide  baug.  Disswt.  p.  M.  Exp.  43. 


Effheit  et         ^e  ipine,  were  riulontiy  convuUed,  and  in  one  hour  tuii 
£)M%nt<ia,    foTty  minutes  the  animal  was  dead. 

'^'^'  *  The  upper  part  of  the  body  wai  then  separated  from  the 

lower,  at  the  part  where  the  spine  had  been  dirided,  and 
the  following  was  the  state  of  irritabilit)r  in  the  diGEecent 
parts. 

To  the  mtifcles  of  the  breast  and  those  of  the  inperior 
ca[tr«mitiej,  talt  was  applied,  but  withoat  exciting  the  least 
contraction  or  motion. 

The  iliac  nerreii  belo'w  the  point  of  the  division  of  die 
spine  were  cnmprested;  vifid  aod  frequently  repeated  cou. 
tractions  were  excited  in  all  the  muscles  of  the  legs  and 

^This  eiperimont  was  repeated  several  timpi  and  invariably 
presented  tlie  same  result.  All  the  muscles  of  the  body 
above  the  point  of  the  diriiion  of  the  spine,  lost  the  irrilo. 
bility;  on  the  contrary,  below  rhe  point  uf  dimion,  the 
Irritability  of  the  muicle  remaiatd  unimpairt-d  «fter  the 
death  of  the  animal,  as  was  rendered  PTidcnl  botii  by  tin 
compression  of  the  nerves  and  the  application  of  salt. 

To  examine  these  circumstancfs  a  little  mure  uinutdy, 
toother  experiment  was  made. 

,  Exp.  16».  The  iscjiialic  nerves  were  divided  on  both 
sides  in  a  frog,  near  their  exit  from  the  pelvis ;  this  opers* 
tioa  does  not  render  the  limb  entiruly  paralytic.  The 
aoimal  still  possesses  a  voluntary  power  orer  tlie  muscles  of 
the  thigh,  in  a  considerabk-  degree:  The  upper  point  of  the 
leg  is  rendered  nearly  paralytic,  the  luwer  point  wf  the  leg 
and  feet  are  rendered  entirely  paralytic- 

Into  the  stomach  of  a.  frog,  thus  prepared ;  thirty  drops 
of  the  solution  were  injected;  after  twenty.ouo  minutes  the 
animal  was  convulsed;  the  convulsions  extundrd  to  the 
thighs ;  the  legs  and  feol  « uro  nut  in  the  smallest  d^re« 
inflected  by  convulsions.  In  una  huur  and  eighteen  ninntn, 
the  animal  was  dead.  ' 

.The  application  of  salt  to  the  Inferior  uxtremltics,  the 
lower  joints  of  the  legs  and  feet,  prudiicwl  rtipid  anJ  frr. 
qut;nl^cooUagaons;  Uie  muscles  of  the  thighs  at  &rst did  . 

•  \icie  laaug.  Disiert-f. '.-(i.  Exp-i;!  ' 
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not  contract,  but  after  salt  ^  hod  been  applied  some  time,  Effects  of 

.     . ,  .  ',  '  _,.         -  ,,    _  _     opium  on  the 

feeble  contractions  were  excited.     Toe  salt  applied  to  the  living  sjaum. 

muscles  of  the  superior  extremities  and  to  those  of  the 

breast  and  back,  was  incapable  of  excitng  the  smallest 

degree  of  contraction. 

In  this  manner  I  submitted  the  experiments  and  opinions 
of  the  Abbe  Fontana,  to  an  accurate  InYcstigation,  and  I 
did  not  draw  conclusions  different  from  his  without  the 
conriction  that  the  experiments  which  I  ha?e  related  were 
carefully  made  and  many  times  repeated,  and  in  the  pre. 
sencc  of  those  whose  bias  led  them  to  favour  the  opinions 
of  the  Italian  physiologist.  I  shall  therefore  conclude  this 
part  of  the  paper,  with  a  general  enumeration  of  the  facts 
which  hare  been  ascertained. 

The  first  series  of  experiments  proves  that  opium  applied  * 
to  the  muscular  fibre  (the  heart)  exhausts  or  consumes^  the 
irritability  of  that  organ.     Vide  Exp.  1st.  2d.  3d.  and  4th. 

The  second  series  of  the  aboTe  quoted  experiments  proves 
that  the  effect  of  opium  is  transmitted  to  distant  parts  of 
the  animal  body,  when  the  agency  of  the  circulation  is  buth 
withheld  and  destroyed,  and  in  as  rapid  a  manner  as  vvhen 
the  circulation  of  the  blood  is  entire  and  vigorous.  Fide 
Exp.  7th.  8th.  and  9th. 

The  third  proves  to  a  certain  extent,  that  opium  either 
does  not  exert  any  immediate  action  upon  the  blood,  or 
that  this  fluid  is  an  insufficient  medium  to  convey  it  to 
distant  parts  of  the  system.     Fide  Exp.  10th. 

The  fourth  series  proves  that  the  effect  of  opium  is 
directly  exerted  upon  the  nervous  system.  Exp.  11th, 
12th,  13th.  That  in  proportion  to  the  unity  and  integrity 
of  this  system,  the  effects  of  opium  are  extended  to  distant 
parts.  Exp.  8th.  and  9th.  That  where  this  integrity  is 
only  partial,  the  effects  are  only  partial.  Fide  Exp.  16th. 
That  where  the  integrity  is  interrupted,  the  effect  of  opium . 
U  Interrupted.  Exp.  15th.  And  finally,  that  the  ww^  et 
imlhisa  proprietas  of  irritability  js  inadequate  in  any 
degree  to  extend  or  communicate  the  effects  or  operation 
of  the  above-mentioned  powpr  *.  »^ 

VI.  On 

•  In  the  dissertation  which  has  been  sp  often  quoted,  the  above 
experiments  will  be  found  supported  by  many  othew,  the  tendency 
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VI. 

~0m  tht  Methods  of  improviiig  Poor  ScUi,  vfccrw  Ma 
eannet  be  had.     Bjf  John  Auiouok,  SI.  0.* 

DY  soil  is  geniTiilly  undcrsrood  so  much  of  tbe  «wtili'i 
lurfaco  as  has  been  ftcted  upon  by  tbe  sun  and  kir,  mnd  im. 
pregnatcd  from  time  to  timir  witb  the  result  of  TegeUbI«  a«d 
animal  decomposition;  hut,  as  some  planti  nitl  grow 
where  no  such  impregnation  has  taken  p1«ce,  we  shtll  cob< 
■ider  this  as  mould,  and  dcSne  boil,  a  compound  af  certain 
proportions  of  the  simple  earths,  of  which  NBtunlisti 
reckon  six  or  seven ;  and  as  three  of  these  generi^ly  pre. 
Tail,  It  will  be  quite  sulhoicnt  for  mj  purpose  to  Dote,  that 
these  three  are,  chalk,  dint,  and  clay.  With  chalk,  and 
clay  e*ery  parson  is  acquainted }  and  the  common  mode  in 
which  flint  affects  the  agriculturist,  is  in  the  form  «[ 
■uid. 

All  writers  and  oxprrimenlaltsis  hare  agreed,  that  none 
of  these  earths  u'lll,    separately,  answer  the  purpctscs   of 

of  all  whichretge  to  the  same  point.  In  that,  the  general  criterion 
whidh  was  eslabliihrd  to  dpnote  l!ie  influence  of  opiuin,  was 
founded  on  ll>e  observation  ot  convulsions  precf^Iing  death,  and 
the  Ion  of  irrilabilitj  in  the  muscular  fibre  after  death.  Tlicquin- 
lity  of  Ihis.remaining  was  denoted  by  file  frequvncy  and  strength 
of  the  conlraclions  upon  t  h?  applicatiou  of  common  sail.  It  was, 
afler  many  trials  with  oihir  sub^onces,  found  to  be  (he  mott 
certain  and  elTrctua]  t»l.  The  manner  in  which  salt  produces 
this  elTeci  is  no  less  beautiful  lh:in  singular.  It  does  not  so  much 
appear  to  excite  a  inusde  to  contact,  because  a  certain  portion  of 
irritability  is  present,  as  it  appears  to  besiou-  irritability,  if  this 
principle  it  not  too  much  extinguished  and  the  \ilalily  gone.  A 
tnuscle  which  is  incapable  of  contracting  on  the  application  of  a 
tnechariica!  stimulus,  and  is  relaxed  and  pale,  will,  on  the  apt 
plication  of  salt,  exhibit  very  frequent  and  strong  coatradiODs, 
assume  gradually  a  beautiful  florid  colour,  and  nill  then  becoma 
obedient  to  other  stimuli,  to  which  before  it  was  insensible.  Thus 
it  will  be  found  to  be  a  better  restorer  of  irritahili'y  to  the  muscular 
fibre,  than  muriatic  acid,   rtl^ed  by  Humboll. 

•  Extract  from  a  Memoir  read  in  tiie  Holdemess  Society,  ^o\, 
published  by  Harding,  St.  James'i  Stfcl. 
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agricultare;  but  that,  nrhm  pvoperiy  niiei,  tkey  cerUkily  OUeinOMw 
do  sapport  the  rootn  and  add  to  the  growth  of  pUnts ;  and  ISneSSagSe 
according  to  thii  best  information  oa  tiM  tiibjaci,  if  takimim^MftamA 
generally,  the  soil,  when  dirided  into  eight  partSf  ought     '^^ '^^'^ 
to  consist  of  the  following  proportions ; — three  parts,  of 
clay,  three  of  chalk,  and  two  of  flint,  in  the  form  of 
sand ;  this  last  admitting  of  great  Tariation  with  respect  to 
its  fineness  or  coarseness,  according  to  the  nature  of  the 
climate*. 

.  Many  plausible  reasons  hare  been  assigned  why  ^lis 
admixture  of  the  earths  is  necessary  for  the  purpose  of 
forming  a  good  soil.  First,  a  soil  consisting  entirely  of 
clay,  would  not  part  with  its  water  sufficiently;  chalk 
would  part  with  it  too  fast,  and  flint  would  not  retain  it 
at  all.  Secondly,  there  are  many  of  the  plants  we  wish  to 
cultivate,  whose  tender  fibres  arc  not  able  to  penetrate 
clay ;  others  that  will  not  be  sufficiently  at  rest  from  the 
loose  and  changeable  nature  of  sand;  and  others  that  can- 
not  act  npon  chalk  +• 

If,  then,  the  fertility  of  soil  depend  upon  the  due  ad. 
mixture  of  the  rarious  earths,  we  may  bafely  infer,  that  its 
sterility,  or  poverty,  process  from  the  want  of  that  com* 
bination.  If  land  be  barren  when  consisting  of  only  one 
species  of  earth,  its  poverty  will  be  in  proportion  the  super* 
abundance  that  the  soil  possesses  of  that  species,  let  it  be 
flint,  clay,  or  chalk. 

Experimentalists  having  then  agreed,  that  a  due  mixture 
of  the  earths  is  necessary  to  form  a  fertile  soil,  and  that 
barrenness  proceeds  from  a  want  of  the  proper  proportion, 
we  see  the  necessity  of  being  precise  in  our  description  of 
the  soil  we  call  barren. 

•  These  proporUons  will  diflcr  according  to  the  quantity  of 
rmn  that  commonly  falls  in  any  given  place.  I  need  not  here^ 
eater  upon  the  reasons  why  more  rain  does  fall  in  one  place  than' 
another;  the  fact  is  indubitable,  and  I  recommend  the  placing 
tain-gages  in  different  parts  of  the  country.  In  order  that,  by  com** 
paring  the  result  with  the  experiments  now  carr}'ing  on  in  other 
countries,  we  may  be  enabled  to  Say  what  it  the  best  proportion 
ft>r  this  district. 

\  See  Kifwan^  on  Manures. 

If 
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ir'  -       If  T  am  fttkcd'  how  to  hfciprbTe  a  certain  Held,  F  thoaM 
l^^-^J^J^^'^i  Immadistely  wish  to  agoerbulij  what  is  the  nature  of  Hm 
napmwfmma  .  ioif ;  ia  which  kirfd  of  earth  it  is  deficient;  and  in  what  it 
*"**  Snperabounds. 

'  If  it  be  all  clay,  its  proportion  of  chalk  and  sand  mast 
be  added;  and^  where  tliese  cannot  be  had,  snbttitates 
may  perhaps  be  foand :  stifT  clay  soil  is  made  more  open, 
in  some  countries,  by  burning  portions  of  it  in  heaps,  and 
then  ploughing  the  hardened  earth  into  the  land. 

If  the  soil  be  sand,  a  frequent  source  of  barrenneu  in 
dillcrcnt  parts  of  Suffolk  (where  I  hare  seen  whole  acres 
of  barley  blown  away,)  then  clay  becomes  nsefol,  and 
mar)  the  best  possible  ingredient*. 

An  ingenious  man,  haring  obtained  a  grant  of  some 
waste  sandy  land,  which,  till  then,  had  been  wholly  un. 
occupied,  was  allowed  to  enclose  as  much  as  he  could 
cultiratc.  He  found  near  the  foot  of  a  hill  a  stratum  of 
clay,  with  which  he  corered,  the  first  year,  an  acre  of 
sand,  and  then  sowed  it  with  grass  seeds;  this  succeeding, 
he  followed  up  his  plan  year  after  year,  till  he  formed  a 
complete  surface  of  grass  on  many  acres, — which,  ploughed 
up  last  year,  produced  him  nine  quarters  of  oats  ^r  acre. 
Thus  land,  which,  but  scren  years  ago,  wouM  not  hare 
maintained  a  single  shet»p,  became  fertile,  and  of  consider, 
able  Talud'. 

These  premises  being  granted,  and  the  facts  established 
on  the  authority  of  many  and  repeated  experiments;  let  us 
see,  if  any  theory  can  be  formed  to  account  for  tlic  cir- 
cumstance, why  a  mixture  of  the  earths  should  be  neces- 
sary for  the  purposes  of  agriculture. 

The  changes  which  take  place  in  combustion,  and  those 
changes  M'hich  constitute  or  exhibit  animal  and  Ycgctablt* 
life,  hare  often  been  compared:  Food  which  supports  lirt*^ 
(as  oxygen)  is  well  known  to   contribute  to  the  support  of 

♦  Con)mon  marl  contains  from  6(3  to  80  parts  of  pure  chalk  ; 
the  remainder  is  in  various  proportions  pure  earth  of  alum  ajid 
silex.     Kirivan, 

+  This  system,  on  a  much  larger  scale,  has  been  pursued  by  one 
of  the  mo>t  intelligent  farmers  in  Suffolk,  Mr.  Rodwcll,  for  which 
he  obtained  a  medal  from  the  l^th  Agricultural  Society. 

life ; 
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ife;  and  their  prodacts  are  in  many  instancfli'iire  ^ama^^ 
](n»  carbon.)  Now,  in  order  to  illustrate  the  present  ralv  reH«2uIrtbL 
ject,  1  woald  carry  tlie  comparison  fiirtfior  than  it  -has  improwMMot- 
hitherto  been  done,  and  I  would  draw  anr  inference  by  ^^^"^ 
analogy  from  the  process  of  fusion,  and  shew  how  re* 
qnisite  it  is  to  make  a  due  mixture  of  earths  for  the  support 
of  Tegctable  life,  from  the  necessity  there  is  of  mixing 
these  very  earths  in  certain  proportions,  in  order  to  render 
them  capable  of  btung  acted  upon,  so  as  to  be  chemicailj 
combined,  by  means  of  fire. 

If  I  put  pure  clay,  chalk,  or  flint  into  a  crucible,  and 
place  it  in  the  hottest  part  of  a  furnace,  no  alteration  or 
change  takes  place ;  it  will  indeed  lose  the  water  or  air  that 
^^'SLS  attached  to  it,  but  the  earth  will  remain  the  same,  for 
it  Is  perfectly  irreducible:  if,  however,  I  mix  them  in 
certain  proportions,  and  then  apply  the  same  dei^ree  of 
heat,  they  will  liquify,  continue  in  a  fluid  state  (so  ioa<^  as 
the  fire  is  kept  up)  and  their  particles,  intimately  com. 
bined,  will  form  a  mi\t  mass  with  propertit^s  distinct  from 
each  in  its  dimple  state. 

Now  the  operations  of  vegetable  life  rescmblia^^,  as  we 
said  before,  the  chemical  processes  of  conibi^tion,  may  not 
a  due  mixture  of  these  earths,  when  presented  to  the  moiithj 
or  radicles  of  plants,  render  them  etpially  capiible  of  bein^  - 
absorbed,    and    converted   by   the    action   of    the    livtnf 
principle  into  food,  as  they  are  of  being  fused  or  rendered 
liquid  by  fire?  And  thus  am  (  not  justiiied  by  the  analogy, 
to  draw  this  conclusion,   that,  by  such  an  union  plants 
derive  thcir'nourishment  from  the  earths  ?— fur,  if  the  con- 
tact of  the.s6  different  particles  of  earth  be  alone  necessary 
to  enable  the  fire  to  produce  the  wonderful  difference  be- 
tween the  state  of  a   fluid  and  a  solid,  it  is  diflicult  to  be 
conceived,  that  the  principle  of  life,  so  analogous  to  fire,  . 
should  be  able  to   exhibit   similar  efl'ects,  in  siihilar  cir. 
cumstances;   and,   taking  advantage   of   the  state  of  the  • 
earths,  when  thus  duly  proportioned  and  mixed,  be  able 
to  absorb  and  convert  them  into  nourishment?  We  sec  also 
from  this  theory,   the  philosophy  of  ploughing,  harrowing^ 
b^eing  and  rolling,  operations  indispensably  necessary  to  t 
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food  f^fMn  «f  kuhftiidry.  Wheoerer  plurti  hare  dnwii 
|^]jfg^j*^  from  tlie  aoil,  in  the  neighbovrhood  in  whkb  tbej  are 
im|MrofeBMat  plaoed,  all  die  materials  timt  happen  to  be  daly  nixed, 
of  petr  Mik  n^  ip^  QQ  Ioniser  capable  of  thriring,  vntil,  by  a  new 
operation,  more  particlei  an  bronght  into  contact  with 
tiiem.  This  has  been  sufficiently  proTed  by  persons  who 
are  in  the  practice  of  horseshoeing,  and  is  in  efiect  the 
Tery  object  of  those  repeated  plonghings  which  are  per. 
fbrmed  with  the  riew  of  preptriag  the  gfonnd  for  the 
reception  of  fresh  seed.  By  this  theory  we  see  why  marl 
becomes  so  admirable  an  addition  to  some  soils,  as  to  be 
e?en  called  a  manure.  Marl  is  formed  by  the  deposition 
of  day*,  and  chalk  from  water,  which,  during  Hoods 
and  rains,  has  held  these  earths  suspended,  and  which 
component  plirts  are  so  intimately  combined,  as  to  be  eapa. 
ble  of  being  acted  npon  by  plants.  Marl  I  apprehend  will 
be  fonnd  in  this  neighbonrhood  at  some  fntare  time,  when 
repeated  borings  shall  hare  given  ns  the  exact  state  of  the 
different  strata  of  this  district  f . 

If  I  shall  have  the  good  fortune  to  establisb  this  theory, 
wo  shall  not  hare  occasion  to  seek  for  tiie  reason  why 
chalk  renders  clay  productive,  by  supposing  that  the  latter 
contains  an  acid  +,  which  the  chalk  absorbs,  for  that 
wonld  be  begging  the  question,  as  no  such  acid  has  been 
pr<^ed  to  exist,  nor  shall  we  have  any  difficulty  in  ac- 
counting for  the  different  opinions  of  authors  upon  the 
▼aloe  of  lime,  chalk,  &c.  as  iropr overs  of  the  soil;  for, 
when  the  lime  has  exerted  all  its  powers  as  a  manure,  (that 
li|  such  of  it  as  has  suffered  decomposition  through  the 
medium  of  water,  in  which,  till  it  recovers  its  air,  it  b 
soluble)  the  remainder  being  mere  chalk,  mixes  with  the 
soil,  and,  as  it  may  happen,  will  be  useful  or  not  accord, 
ing  lo  the  nature  of  the  ground  it  is  laid  upon.  Lome  may 
answer  to  the  farmer  as  a  stimulus,  but  it  can  only  improve 
the  soil  to  the  land-owner,  when  it  is  laid  upon  clay  or 

*  All  day  contains  a  portion  of  sand* 
'f  Vide  Kirwan's  Mineralogy, 
{  See  Home«  MiUs«  and  others. 
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■andy  soil :  and  in  this  fiew,  chaJk,  in  ftn  eqnal  state  of  obKmiions 
finuiffis,  is  M  valuable  as  limo".  ""'  raquinrt 

We  must  Qe*er  forget,  tbat  planU  contain  a  living  prio-  i^proTeneoi^t 
cipic,  that  the  action  orthisprincijiic  seeing  to  be  anato^oii'  to  pools'^'  ' 
thepgwcrnhichfireliuoralteringthearrangcnnentofthcpaiv 
tides  of  matter ;  ufclerating  some  into  ttio  form  of  gag.  and  of 
rejrctiDg  others  ;  anil  that  tbelinal  cause  of  life,  in  vrcTyindi. 
vidoal,  is  tobriiigtogetherguchparticU-s  uf  matter,  at,  when 
duly  actt'd  upon  and  assiiDilaled,  will  constitute  the  essence  of 
«acli  particular  livin"  being.  Thus,  from  the  same  noiirkk- 
■nent  do  difiereal  liring  powers  produce  totally  dliltnct 
matters,  only  by  nen  arrangements  :  and  in  his  laboratory 
tte  chemist,  from  Tarious  and  different  proportions  of  the 
same  ingredients,  can  constitute  and  produce  results,  more 
different,  in  their  properties  and  appearances,  than  any  two 
species  of  plants  or  animals. 

All  the  alterations  wbicK  the  earths  undergo  when  by 
heat  tbey  run  into  fusion,  bi'Cume  Quid,  or  rise  Into  vapnur, 
•re  produced  by  operations  lery  similar  to  those  of  di- 
gestion and  chylitication  in  the  body.  Every  particle  of 
inatler,  by  on?  process  or  another,  is  capable  of  being  con. 
Terted  into  aeriform  fluids,  which,  in  rising  from  the  sur. 
face,  meet,  intimately  mix  and  form  new  compounds. 
The  tame  mav  be  aflirnied  of  composts:  the  intemizture 
of  various  substances  produces  decomposition,  particles, 
formerly  united,  are  separated,  and  new  arrangements  take 
pUce. 

•  The  nature  of  the  lime  employed  ftost  be  atfendeJ  to  a<r. 
cording  to  the  nature  of  the  soil  to  be.unproved.f  Chalk,  when 
burnt  into  lime,  contains  from  5  to  10  per  c^^nt,  of  sand  or  clay, 
whereas  some'  lime-stones  contain  from  50  l(0  80  per  ccnL  ;  some 
also  ccHitain  Magnciia,  which  according  to  Mr.  Tenant,  Philoi_ 
Trans,  is  not  only  not  useful  in  agriculture,  an  impmvw  of  the  Mil, 
but  faurtliil  to  vegeetable  life.  Mjgnesian  limwlune  may  be 
discovered  by  the  slowm^s  with  which  it  dissolves  in  acids ;  and  it 
may  be  easily  detected  in  cbalk,  by  aJding  a  sufficient  quanlily 
of  the  vitriolic  acid,  which,  uniting  with  the  maguesia,  fbriiJ 
ihe  bitter  purging  sail  very  distinguishable  by  iti  bitter  taste. 

t  This  opitiiin  of  Mr.  Ts,  is  couttoi-ened,  by  Mr.  Ileadrick. 
See  Farmer's  Mag. 


^^H 


'  All  the  products  of  naiare  aem  destihed  to  perpotail 
^IS^^  cbaBge  tad  alteration ;  and  tho  fibrous  roots  of  plants 
appear  iiitendcd  by  proridencc  to  prodace  tbe  first  stage  in 
the  transmntatioa  of  inert  matter  into  life.  Thns,  by  de« 
compoiltion  and  slworption^  earth  becomes  Tegetsble; 
yegetabio  matter  is  no  sooner  decomposed  in  tlie  stoaach 
of  animals^  than  it  is  capable  of  being  conTerted  into  aaimil 
matter ;  and  when  farther  purtfiod  by  the  delicate  organs  of 
tiw  human  body,  readies  the  utmost  perfection  of  created 
{■teHigence.  * 

Having  thus  generally  stated  thh  necessity  of  a  mixtare  of 
earths,  in  the  formation  of  a  good  fioil,  and' pointed  oot  tbe 
reason  for  that  necessity,  I  shall  beg  leaTe  to  partiodarize 
a  fear  things  more  in  answer  to  the  question. 

it  has  l)een  a  commonly  receired  opinion,  that  oil  is  the 
principal  food  of  plants;  but  oil  can  no  more  enter  the  fine 
vessels  of  plants,  than  any  one  of  the  simple  earths ;  it  must 
therefore  be  decomposed  and  rcsoWcd  into  its  elements,  as 
welt  as  any  thing  else.  Oil  may,  and  probably  does,  contain 
a  Tery  large  portion  of  the  substance  which  constitutes  tbe 
chief  food  of  plants  in  certain  stages  of  their  growth ;  but 
It  must  be  decompounded  to  produce  digestion,  in  the  sane 
manner  as  we  have  proposed  in  the  admixture  of  the  different 
oarths.  Alkalies  and  lime  will  render  oil  capable  of  mixing 
Tery  intimately  with  water;  and  we  are  thence  led  to  con. 
elude,  that  they  may  contribute  to  reuder  it  more  digestible, 
and  thus  capable  of  entering  into  tbe  composition  of  ^ 
plants  destined  to  be  nurtured. 

This  doctrine  may  Ik  farther  illustrated  by  the  process 
which  milk  undergoes  in  the  stomach  and  bowels  — Milk 
does  not  enter  the  lacteals  of  animals ;  but  must  undci^o 
decomposition,  and  be  digesti'd,  as  well  as  any  other  fooiL 
before  it  can  serve  the  purposes  of  nourishment. 

There  are  howcvc^r  many  other  things  to  be  done^  before 
barren  soils  can  be  productive,  and  which  may  be  be  done 
where  the  due  admixture  of  the  earths  is  not  to  be  obtained. 

*  "  And  the  Lord  God  fonncd  Man  of  Ihe  dust  of  the  erouod 
**  For  ihou  exist'st  on  many  a  thousand  grains 

that  i«UeOUt  of  duSt/»  SHAKEaPEAlE. 
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Tliere  xre  Toriaus  processes  found  adapted  to  puticniu  Obiemnan*  ' 

■oil(,  the  introduction  of  which  may  reward  the  industrr  of  ""* "•I""'" 
^.     ,      ,       ,  '        mptxiSnv  the 

the  husbandman.'  impruYemmt 

,    lit.  -Thus  the  wolds  of  this  country  hate  been  enriched"'  pootwilt. 
by  the  cultivation  of  nint-foin,  and  tons  of  hay  arc  now 
,  producMl,  where  one  blade   of  grass  could  scarcely  have 
been  found  a  few  years  ago. 

iodly,  Thistles,  which  arc  capable  of  dcrivini;  nonrisb. 
nent,  and  growing  to  a  large  siu,  where  no  olher  plant 
can  exist;  these  by  theexuvix,  or  remains  they  leave,  and 
the  protcc6on  Ihcy  atTord  to  other  plan(%  aod  many 
animalculx,  tend  to  ameliorate  the  soil ;  but,  whether  ihey 
should  be  suffered  to  grow  to  a  crop,  and  advantage  taken 
of  their  product,  or  ploughed  in  as  manure,  is  a  <jneatian 
which  I  shall  not  agilate  at  present. 

,  3rdly,  The  cultivation  of  spinach  may  be  recommended 
as  calculated  to  answer  the  same  end,  the  prickly  kind  being 
the  hardiest  is  to  be  preferred.  Succulent  plants  im- 
poverish the  ground  but  liiUe.  because  they  deriie  a  great 
part  of  their  oourii^iiment  from  the  atmosphere,  as  may  be 
easily  proved  from  the  al<s  tribe,  which  will  lie  out  of  the 
ground  fora  great  length  of  time  without  being  hurl,  draw, 
ing  their  nourishment  from  the  atmocphere  alone;  and 
certainly  these  fleshy  succulent  plants,  when  ploughed  in, 
will  afford  a  very  considerable  sup.ply  of  food  for  more 
useful  plants  *. 

4thly,  Buck-wheat  also,  and  fumitory,  a  common  weed 
upon  chalky  soils,  may  be  cunverlcd  to  every  useful  pur. 
poses  as  a  stimulus  to  vegetation ;  for  the  lailer,  when 
burnt,  a6ords  an  uncommon  quantity  of  the  fi\ed  alkali,  so 
well  known  to  be  a  most  powerful  siimiil«is  (o  the.  growth 
of  plants ;  and  as  the  poorest  soils  may,  by  a  particular 
management  in  the  use  of  stimuli,  be  made  productive,  so 
anaiiernate  crop  of  >{urh  plants  with  corn,  seems  to  be 
an  eligible  mode  of  cultiraiiog  poor  soils,  where  lime  and 
nanure  arc  not  to  be  bad  t. 

•  "  All  lucculcnt  plants  make  ground  fire  and  of  a  good 
quality."  ViJfBihtrg'  (Econeay  ef  ffalart. 

f  In  the  3d  Volume  of  the  American  Transactions,  there  i=  a 
paper  on  the  cultivation  of  the  eastern  shore  Bcin,  foi  .lie  exprc^t 
purpoie  of  being  pkJUghed  in  as  a  manuie. 
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ruiiiiiliiin  Mh\y,  Thr  planting  of  forwt  tm>,  «  tcndioj  to  defnd 
the  more  TsluabU  plants  from  the  mjary  they  are  npof^d 
to  in  a.  poor  soil,  k  an  object  well  wortb  attijDU'an  i  more 

•fpootHHli  particularly  on  grass  land.  Some  author,  in  the  Audem/ 
nf  S<:idnces,  hu  proied,  that  land  exposed  to  a  long  current 
nf  wind,  which  blew  over  a  large  tract  of  barren  watte, 
n'oiild  produce  nothing  but  poor  grasses,  so  long  at  it  re. 
mained  thus  pxpost'd;  but,  when  this  current  was  brokeo 
by  M.  few  hetlgei  and  plantations  of  forest  tree!^.  it  becsuna 
capable  of  propagatini^  and  rearing  the  most  useful  and  pru. 
Bfic  plants.  'Perhaps  the  annocphero  attracted  by  the  trecf, 
parti  with  its  electrical  matter,  which  has  been  found  highly 
rondaciTc  to  the  growth  of  plants.  The  agitation  ghm  to 
the  air,  when  driven  against  (he  hedges  and  trees,  ma)  dit< 
pose  it  to  a  decomposiiion  highly  favourable  to  its  tit'Ming 
nourishment;  and  on  this  prinriple,  I  apprehend,  that  in 
dblitclfi  where  the  air  is  partially  obstructed  by  hedges  and 
trees,  it  always  tends  more  to  the  amofi oration  of  land, 
than  where  stone  walls  and  raud  fence  are  employed. 

Othly,  Planting  oziers,  on  wet  land,  is  another  mode  of 
answerine  the  end  propoiod  in  tlie  qnestion.  Lands  not 
worth  half-a-cronn  an  acre  on  thcside  of  theTrent,  hail 
been  planted  with  oiiers,  at  the  expeoce  of  four  pouodi 
per  acre,  and  since  let  for  four  guineas  an  acre  per  aonum. 
?thly,  One  source  of  barrenness  in  soils  is  the  presenn 
of  the  call  of  iron.  The  caJxnr  rust  of  ironmay  be  knowa 
by  the  redness  or  bluenetti  ii  girus  to  most  soils,  with  which 
it  is  tuDorporated.  It  may  appear  cjctraordinaiy-  to  maOT. 
that  ttiis  iron  should  be  the  ri'sult  of  vegetatiult,  but  tha 
fact  is  incontrovertible*.  I  have  reason  also  to  believe, 
frum  ohserration,  that  some  trees  and  plants,  »n  more 
deposed  than  others  l<i  produce  the  mineral  earth;  and  it 
behoves  tha  improver  of  the  soil  to  ascertain,  whattheM 
plants  and  treea  are.  Of  trees,  the  willow  tribe,  and 
alder;  amongst  plants,  the  whole  order  of  rushes,  an' 
above  all,  mosses,  mo^t  B.«stiredly  abound  in  iron,  and 
onght  never  to  be  sutfered  to  exist  or  cultivated  land. 

•  Vide  Thumpsou'fi  Chemistry,  Vol.  IV.  page  2''8;    Cbaptal. 
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BtMy,  The  actioa  of  water  upon  soils  id  general  otiglit  ^ 
tiTDtto  be  overlooked.     Lying  long  upon  the  grotiid,  It  respecting  tlM 
certainly  tends  to  th^  destruction  of  thos6  plants  we  wikh  to  ^^^^^^ 
CuUiyate. 

Hence  in  all  countries  contrivances  should  be  resorted  to, 
€o  carry  off  the  water,  when  its  continuance  wt)tld  pro- 
duce this  effect. 

But  thousands  of  acres  are  barren  for  want  of  water; 
and  there  are  few  situations  in  which,  if  kept  up  in  re- 
servoirs,  it  may  not  be  employed  at  times,  with  con- 
siderable advantage*. 

In  a  variable  climate,  and  a  cultivated  country,  like 
ours,  ail  the  water  that  falls  might  be  employed  in  agricnf- 
tnre.  In  the  present  state  of  things,  perhaps,  the  expencc 
might  be  greater  than  the  profit;  but,  should  engine  work 
be  so  far  improved,  as  to  reduce  the  price  of  labour,  and 
be  introduced  into  practical  husbandry,  it  will  then,  Iff  A 
level  country  like  Uolderness,  be  no  ver^  difficult  matter  tO 
place  reservoirs  and  drains  in  such  a  manner,  that  a  whole 
farm  may  be  cither  drained  or  flooded  at  pleasure. 

The  Chinese,  who  certainly  possess  the  best  cultiva- 
ted  country  in  the  world,  are  not  content  tn  make  canals 
for  the  purposes  of  trade,  they  dig  many  others  to  catch 
the  rain,  with  which  they  water  their  fields  in  time  o^ 
drought ;  during  the  whole  summer,  the  country  people  are 
busied  in  raising  this  water  into  ditches,  which  arc  made 
across  the  fields ;  in  other  places  they  contrive  large  re- 
servoirs, made  of  turf,  whose  bottom  is  raised  above  the 
level  of  the  ground  about  it ;  atul,  if  they  meet  with  il 
spring  of  water,  it  is  worth  while  to  observe  how  carefully 
they  husband  it;  they  sustain  it  by  banks  in  the  highest 
places,  they  turn  it  a  hundred  different  ways^  they  divide 
it  by  drawing  it  by  degrees,  according  as  every. one  has  oc- 
casion for  it,  in  so  much  that  a  -small  riviilet,  well 
managed,  sometimes  carries  fertility  to  a  whole  province  f. 

*  With  a  double  view,  catch-wafer  drains,  as  they  are  called, 
eMght  to  be  formed,  not  only  to  prevtot  the  low  lands  bein^  flbdd^ 
during  violent  rains ;  but,  by  keeping  up  the  water^  to  present  it 
to  be  employed,  at  a  proper  season,  in  ifri|pi<inn. 

t  Vide  Le  Compt's  Letten  on  Cl&tA. 
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OtxemtiOM         CoDiritlcrable  eipence  has  been  incurred  in  Uiu  COtittli;, 

■nd  enquiilcf    jn  order  to  find  the  best  mcani  of  carrying  oS  the  water  ; 

^prn'smrat    but  sufficient  atteatjoii  has  no  irhcrc  been  paid  tatheimptOTe. 

of  poorfBili.  meat  of  the  soil,  by  (he  introductioaof  water  for  irrigation  *. 
Great  adi3nlagi>.s,  of  Utc  years,  hare  becii  derived  from 
tsarping,  along  the  ban)u  of  the  Ousc,  the  Trent,  and  the 
Dutch  riTer,  where  tlie  water  h  let  \n  at  the  Hood  tide,  and 
suffered  to  rest,  and  deposit  its  mud,  until  ihe  ebb.  By 
this  process,  repeated  twice  a  day  during  fiic  or  six  summer!, 
4  new  soil  is  formed,  to  the  height  of  six  feet,  vbicb,  b 
the  foUowiug  spring  will  be  firm  enough  tu  receive  seeds, 
and  in  summer  to  carry  an  ox.  Thus  land,  which  was  be- 
fore only  a  peat  bog,  comparalircly  worth  nothing,  luy 
be  let  for  forty-five  shillings  per  acre. 

The  Duleh  river  afToTds  the  best  warp,  because  it  aearlj 
empties  its  whole  channel  during  the  ebb,  and  conseqaently 
contributes  only  the  tide,  there  being  very  little  back  water 
during  the  flooding  season ;  and  hence,  too,  dry  snnmers 
arc  better  than  wet  ori'Sj  for,  when  thp  freshes  are  ouf, 
the  water,  though  muddy,  contains  no'hini;  but'claj-, 
washed  from  tlie  tops  of  mountains,  and  the  banks  of  riven ; 
but  the  muddy  water  of  the  tide  contains  all  the  products 
of  Iho  number,  which  consist  of  a  large  quantity  of  animal 
nniitcr,  as  well  as  various  species  of  earths. 

An  enterprising  and  spirited  individual  has  proposed  to 
warp  the  whole  of  iieveral  parishes  extending  over  many 
thousand  acres  of  bog,  for  one  sixth  of  the  land  gained ; 
which  he  purposes  to  effect  by  cutting  a  general  canal, 
through  these  parishes  from  the  Dutch  riTer  into  the  Trent  f . 
9lUy, 
*  The  wliole  of  the  low  landi  of  Aulaby  and  Heule  cuigbt  have 
been  watered  at  pleasure,  t>}' keeping  up  the  spring  that  pwsn 
through  Anlabytown;  or,  by  boring  and  piping  the  springs  ihit 
may  any  where  be  found,  and  which  win  nse,  in  must  pkcM 
wilhin  those  parishes,  a bo-ve  the  surface. 

t  The  farmer,  the  Iand-o»-ner,  and  the  public,  have  all  been 
benefited  Ijy  this  iinpmvcmenL  The  farmej,  by  hi*  induiti}-  and 
attention.  Laicouveiied  tlie  most  buiren  bog  mto  land  capable  of 
bearing  the  plough,  and  of  feeding  an  oy.  Tlie  landlord  by  only 
foregoing  t)ie  rent  during  the  liige  the  land  is  under  water.  Um  be^ 
^  able  in  a  few  years  to  increase  tlie  viilue  of  his  properly  fill)  (M. 

I^^L  Tlie 
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Stilly,  Those  whose  lands  border  «n  the  Ilumber,  or  the  obserratloni 
sea,  may  derive  a  further  advantage  from  this  ticinity,  than  *'"^^|2,e"Xt 
whtti  arises  front  mere  irrigation.     I  haie  already  taken  improrenieat 
some  pains  to  point  out  the  absolute  necessity  there  is  for"^  P*""^' 
bringing  the  dilTercnt  earths  into  close  onion,  in  order  to 
procure  that  decomposition,  necessary  to  their  being  con. 
Tcrted  into  rcj^etable  lifi^ ;  the  same  doctrine  is  applicable  t» 
composts,  and  may  now  Ih'  extended  to  salt  water. 

Salt  water  consists  of  certain  alkaline  salts  united  to  the 
marine  acid,  which  form  a  neutral,  not  easily  decom- 
pounded in  common  earth,  and  theieforc  not  a  very  actire 
manure.  To  obtain  the  gn-ati'st  possible  advantage  from 
ica  water,  it  ought  to  be  decomposed,  trhich  may,  to  part 
be  c  See  ted  by  adding  to  it  gypsum,  alabaster,  or  plaster 
of  Paris — a  matter  rompouudcd  of  lime  and  the  titriolic 
acid.  When  this  is  welt  soaked  in  sea  water,  the  vitriolic 
acid  will  in  time  quit  the  lime,  seize  the  alkaline  basis  of 
ica.sall,  and  leatc  the  marine  acid  to  combine  with  the 
lime ;  *  but  in  all  those  operations  a  large  quantity  of  earth 
or  soil  should  be  compound(^d  with  the  result,  before  it  be 
applied  as  a  manure,  the  salLs  being  of  themselves  loa 
pungent,  if  applied  to  vegetation  unmixed  with  earth. 
This  method  Qught  also  to  be  puraicd,  whca  any  composts 
are  formed. 

lOtbly,  Sand  is  also  capibte  of  further  use  than  what  is 
merely  pointed  out  by  the  foregoing  theory.  In  Norfolk 
it  is  thrown  into  the  yards  and  stables,  to  absorb  all  the 
moisture ;  and  the  horses  and  cattle  that  are  fed  in  the  stalls, 
with  cut  grass  or  vetches,  arc  bctldcd  with  it,  in  order 
that  their  urine  may  be  absorbvd  and  employed  for  Ota 
future  amelioration  of  the  soil. 

llthly,  The  banks  along  the  old  or  natural  dratni,  which 

The  country  at  large  not  only  obtains  an  Increase  in  the  supply  of  the 
food  of  man ;  but  thousands  of  acres  of  the  most  noxious  fens, 
prolific  only  in  agues  and  remittent  fevers,  are  by  this  process, 
covered  with  a  healthful  appearance.  i 

•  Accoiding  to  BeithoUet,  chalk  is  capable  of  decomposing  sea 
salt,  in  the  course  of  four  years,  and  by  that  process,  the  natron 
»f  alk^  ii  suffered  to  cbrystalize  in  the  lakes  in  Egypt* 
*  Vide  Hemoin  on  Mgypt. 

3  F  2  have 
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kaie  f>een  formed  bj  the  orerflowiog  of  pftHkvlar  tidei, 
when  the  Humber  was  not  so  well  resteaitwd  wttui  iH 
limits  as  at  present,  are  capable  of  being  employed,  to 
improre  the  soil.  It  is  well  known,  that  where  the  water 
first  begins  to  deposit,  there  the  best  soil  is  produced;  and, 
^  these  banks  haTC  boen  formed  by  repeated  depositfoM 
•f  thb  kind,  they  consist,  sereral  feet  deep,  of  ir^naUe 
earth,  which  may  be  led  away,  and  employed  as  a  manure. 


APPENDIX. 

IN  answer  to  those  gentlemen  in  this  Society,  Mr.  PkesU 
dcnty  who  have  said,  there  is  no  land  in  Holdemess  bad 
enough  to  grow  thistles  upon,  I  ask,  is  there  no  land  that 
Ke%atre«  occasiom^  fallowing?    If  tikis  be  allowed,    then 
the  question  will  be,   whether  the  cnltlTation  of  thistles   ' 
\ey  or  be  not,  more  advantageous  to  tiie  land,  or  pro. 
diictire  to  the  farmer,   than  letting  it  lie  fallow.     Now  It 
luring  been  stated  by  such  authority  as  Dr.  Withering^ 
^bAt*  thistles  grow  and   flourish   upon  days,    where  no 
other  plant  can  exist  without  manure,  and  that,  where  diey 
kave  grown,   other  plants  may  afterwards  be  propagated, 
will  not  a  crop  of  thistles  be  found  highly  adraatageous 
to   tht  farmer  ?  -f-  For  if  they  eiist  upon  land,  and  draw 

none 

•'  *  Thistles,  as  the  most  useful,  are  armed  and  guarded  by 
nature  herself.  Suppose  there  was  a  heap  of  clay,  on  which,  for 
many  ytars  no  plant  had  ever  sprung  up,  let  the  seeds  of  the 
thifBtles  blow  there,  and  grow,  the  thistles,  by  their  leaves,  attract 
^e  moisture  out  of  the  air,  send  it  into  the  clay  by  means  of  thdr 
n90ts^  will  thhve  themselves,  and  a£brd  a  shade.  Let  now  other 
plants  come,  and  they  will  soon  cover  the  ground."  Bibog*! 
(Koonomy  of  Nature,  translated  by  Stillingfleet.  See  also 
'Withering^  Botanical  Arrangement. 

i"U  i$  probable,",  says  Parkinson,  "  that  the  sow-thistle, 
were  it  properly  cultix-ated,  would  become  one  of  the  most  fiUtcr 
ing{lantsth6«arth  produces.  Sheep,  when  in  clorere,  Src.  will 
feedupon  it  so  greedily,  as  to  eatthe  very  roots;  pigs  Jikevise 
prefer  it  to  almost  any.  other  green  food;  labbtts  will  breed  more 
speedily  when  fed  with  sow  thistles,  than  with  any  other  food  1 

know 
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90nt  of  the  commnii  noiirisliment  from  it,  will -not  Acy,  CUdetmiBM 
in  a  Btate  of  decompo«ition,  be  a.  raluablo  addition  toj^^^g'*;^ 
nonruhment,  oral  least  prove  a  powerful  stimulus  to  mora  impromnent 
Taluable  plants,  nhith  wc  may  afterwards  wish  lo  cultWatc  ""^  P*"  "*■ 
upon  Ihesami;  ianil. 

■  It  is  not  the  chii'f  end  of  the  existence  of  plants,  to  biing 
dead  earthy  matter  into  a  state  of  life  ?  We  know,  that 
whra  there  iii  a  due  mixture  of  the  earths,  any  plant  w« 
Irish  to  cultiratc  will  thrive  and  produrc  this  effect  ;  &nd 
Ihftt,  if  we  add  a  9uScienl  siimulus,  or  manure,  then  such 
plants  will  yield  the  largest  increase;  or  even  where  there 
ii  not  a  due  mixture,  provided  wc  can  supply  a  large  and 
wpeatcd  quantity  of  the  stimulus  that  crcn  there,  they  may 
for  a  season,  be  induced  to  make  rigorous  shoots  aud  even 
perfect  themselves.  But  in  the  case  of  barren  soils,  where 
this  due  mixture  is  not  present,  and  where  (as  the  question 
implies)  the  stimulus  is  not  to  be  had,  it  is  the  object  of 
our  enquiries  to  iiad  out  a  plant  that  will  grow,  and  either 
yield  an  immediate  profit,  or,  by  tmproviug  the  soil, 
■nablo  others  more  valuable  to  succeed  in  future.  Now, 
t»  the  soil  immediately  referred  to  ia  confessedly  clay,  and 
as  thistles  will  grow  on  it,  and  leave  behind  them  such  a 
quantity  of  refuse  as  will  enable  other  plants  to  succeed, 
ought  we  not  to  recommend  the  cultivation  of  them  on  poor 
land,  with  the  expectation  that  ihcy  will  add  more  to  tbft 
soil  than  they  take  from  it,  and  so  kecome  improvers. 

It 

know  of,  except  dandelion,  which  is  of  the  same  nature,  and  i( 
now  sold  m  Covent  garden  market,  to  the  breeden  of  lame  nb> 
bits,  A  man  of  my  acqiuinlance,  who  was  allowed  better  (kill 
with  stallions,  than  the  geoirrality  of  maokiud,  used  to  search  fin 
low-thbtlrs  to  give  lo  his  horse.  We  have  a  well-known  anq 
decisive  proof  of  the  nulricion^  propertln  of  low-thistles,  in  the 
fat  wether  sheep,  fed  lo  an  amazing  size  by  Mr.  Trimnd,  of 
Bicker  l-'cn,  near  Bo&ton,  Lincolnshire,  upon  the  fen  land.  Tbii 
5heq)  was  bred  by  .Mr.  Hutchinson,  in  Hail  fen,  from  a  ram  tned 
by  Mr.  Robinson,  of  Rirby,  nciir  Sl'-fltord.  He  never  ateauy  com, 
oilcakes,  &c.  but  fed  wholly  upon  grass  and  herbage;  being 
turned  with  many  othit  sheep  into  a  £eld  of  clover,  this  thecp 
was  at  fir^t  observed  to  seiircb  for  low-lhiitk-a,  and  would  eal  no 
•thei  food  whilil  any  qf  (hem  could  be  feuad  in  the  part  of  the 

field 
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Ob«Btvaiion(         It  ii  an  old  farming  inantn,    t}ut  planli  of  t^   »rM 
W  enquitifl    (pecies  will  not  thrire  luccessWely  on  the  ume  land,  for, 

tttpeelttiK  the      '  i 

improvsmrni    where  one  planl   has  died,    mother  of   the  unie  »peaw 
rfpoorwa.      cannot  live.     This  is  the  case  with  animal  life,  ind  with 
combustion,  or  fire;  two  processes  Mtreaiclj-  3tia)ogoiu  lo 
»^etalion  •. 

Where  a  candle  becomes  extinct  (provided  no  fresh  ilr 
be  admitted)  another  cannot  be  lighted,  and  where  aa 
animal  has  died,  ao other  of  the  same  species  cannot  citst; 
but  other  cumbustibic  matters  may  be  made  to  burn,  and 
animals  of  a  different  species  may,  for  a  lime,  be  made  (o 
lire.  Thus  1  would  infer,  dial,  where  a  crop  of  wheat 
has  grown,  bein  brought  to  perfection,  and  died,  there 
another  crop  of  the  same  kind  will  not  succeed;  althnueh 
different  kind  of  corn,  pulse,  or  gross  may. 

Now  the  reason  why  the  former  pbenomeoA  take  pUcr, 
is  partly  by  tlie  abslrartion  or  taking  away  of  somelhing 
from  the  air,  necessary  to  the  life  or  sapport  of  the  ht*t 
animal  or  combustible  substance,  and  partly,  by  the  giting 
out  somethin^r,  which,  (though  inimical  to  the  individtial 
that  parts  with  it)  is  nevertheless,  (so  far  from  beini;  hnrt. 
ful  to  Diheri)  the  very  matter  some  kinds  prefer  to  live 
Upon.  The  same  or  similar  processes  may  go  on  with 
plants;  where  a  crop  of  wheat  has  grown,  the  nateriab 
for  the  sustenance  of  wheat  mav  not  only  be  absorbed,  bit 
the  sitaation  in  which  it  h:is  liied  and  died,  may  be  io  im, 
pregnated  »iih  its  cKcreliunst,  as  to   be  mimical  (o  the 

llfs 
Aeld,  that  wai  hurdled  olT  succe^ively  a  Hitic  at  a  liuwi  wbes 
the  held  was  bare  of  thistles,  hi&  atlendnnts  gat  e  Itiui  three  timet 
a  day,  from  two  to  livt  pounds  al  a  meal.  'Iliis  sheep,  whij 
killed,  measured  five  feet  from  the  nose  to  (he  tail,  the  rump  im 
cushion  eight  and  a  half  \n  deptli,  pUie  or  fore  fl:uik  of  tlic  ?*m 
thickness,  breast  epd  seven  iuchci,  one  yard  live  inches  and  a  I'lU 
round  the  collar,  and  weighed  sixty  Sfvni  pounds  a  quarter,  a'tjit- 
dupoiie  weight;  the  legs  Verc  etiimalfd  ai  forty  po»mds  each,  but 
if  cut  hiuiich  of  venison  fashion,'  would  have  weighed  fifty  pomdi 
each;  for  which  the  proprietor,  Mr.  Lumby,  was  olTerrd  raw 
fhillmp  a  pound ;  so  that  the  legs  only  would  have  brought  nq 
pounds,  fidi  ParUmon' I  Exfcritncid  fitrnur, 
•  Vide  preceding  Observations, 

t  This  theoty  may  be  exemplified  hy  a  fact,   which  I  have 

6e, 
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life  of  an}'  future  plant  of  the  same  species,  alllioug;b,  as  ObiemiiaM 
•  we  Slid  before,  not  for  any  other  kind,  until,  by  a  proper*"* '^"'Itl 
succession,  Uiis  very  matter  be  attracted  and  absorbed  into  ini|jRn«ii«» 
rte  substance  of  other  iilaiils ;  and  thus  we  are  enabled  to  "^  I^'  *""'*■ 
point  out  the  obvious  principles  that  govern  those  rotations, 
which  the  evperience  of  all  ages  teaches. 

The  great  desideratum,  or  object  of  our  enquiries,  then 
Kill  be,  what  are  the  best  means  of  bringing  together  a 
fresh  set  of  materials  remaining  in  the  soil  J  And,  what  is 
the  succession  best  calculated  to  rcmOTe  from  the  land,  the 
dregs  of  former  crops ;  or,  what  plants  will  best  live  and 
thrive  where  others  have  precioujly  been  cultivated?  I 
know  it  is  the  general  opinion  of  Tnen  of  experience,  in 
this  part  of  the  country,  that  fallowing  can  alone  effect 
the  former,  and  it  is  the  general  practice  to  moke  the  black 
and  white  corn  succeed  each  other,  in  order  to  effect  the 
latter.  Let  us,  however,  enquire  a  little  further.  I  am 
ywarc,  that  the  fact  (to  account  for  uhich,  I  have  ventured 
to  frame  a  theory)  has  been  denied  by  authority*,  long 
telebratcd  in  agriculture;  I  mean,  "  that  wheat  cannot 
yte.  made  to  grow  upon  the  same  land,  for  two  or  three 
yeap"  successively;"  and  we  are  referred  to  an  experiment 
made  in  a  field  belonging  to  Mr.  B^rlon-,  near  York,  for 
the  proof  of  t)ic  contrary;  but  what  docs  the  experiment 
■ay?  It  says,  that  "plants  of  wheat  were  taken  from  a 
Eituation,  in  which  thi;y  had  stoiid  the  winter,  and  trans- 
planted into  a  field  that  had  (^ro^n  potatoes;  had  been 
afterwards  ploiighe<1,  harruwrd,  ajid  rolled,  and  were 
pricked  down  an  inch  deep,  and  nine  inches  from  each 
other;"  and,  "  that  it  is  pro]tosed  to  do  lliu  same  for 
•evcral  successive  years,  in  order  to  determine  the  doubtful 
point,  whethqf  wheat  can  be  rai'eil  for  a  nurober  of  suc- 
cessive years,  upon  the  same  land;"  and,  "  that,  iustcad 
of  letting  the  land  lie  waste,  under  a  summer  fallow,  it 
may  be  made  to  produce  a  crop  of  cabbages,  turnips,  pease, 
beans,  potatoes,  or  summer  vetches,  as  preparatory  \a  its 
being  planted  with  wheat.— Can  this  experiment  militate  in 

frequently  objervcd;  the  fibrous  roots  of  thorn,  and  luiinv  other 
trcei  and  plants,  where  they  enter  chalk  «r  ctey,  leave  behind 
them  an  ochre,  or  irony  mark, 
f  Vidt  Dr.  Uuntet'i  Circular  Letter. 
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Obtw*»tiori     theleist  Bgajngf  the  doctrine  bore  advanced?  or  iota  not 

nspecuagiha    rather  go  to  prOTo  the  truth  of  it:  for,  is  it  not  cleat,  tlai, 

imptotement    jn  order  to  laccecd,  it  is  aetxiaty  by  trans  plantation,  to 

'^  remore  the  planti  from  a  soil,  out  of  which  ibcj  ha»e  »J- 

ready  extracted  a  certain  portion  of  its  natriclons  roatlL'r, 

and  in  which  they  hare  already  deposited  somclliing  wliidt 

might  be  hurtful,  ichcn  they  came  to  flower  and  seed?" 

That  the  plan  of  transplanting  wheat  will  answer  I  hire 
not  a  doubt ;  it  has  long  been  practiced  hy  scTcrat  gentlemen 
inXorfolk;  and  upon  the  principles  here  laid  down  and 
agreed  upon,  we  can  judge  how  it  may  present  the  necessity 
of  fallowing,  as  it  goes  to  proTc  what  I  hate  before  hinted 
at  in  my  theory,  that,  by  sowing  a  summer  crop  of  legumu 
noui  plants,  suqh  as  pease,  beans,  retches,  &c,  or  the 
useful  roots,  turnips  and  potatoes,  erery  thing  hurtfal  to 
the  growth  of  wheat  may  be  taken  from  (he  ground.  Thii, 
howerer,  will  be  perhapt  as  pro&lably  done  by  suhstitntinc 
a  snc cession  of  otiicr    wbitc  corn,  instead  of  wheat,  in  « 

From  the  foregoing,  then  we  are  led  to  conclude,  that^ 
by  attention  to  a  proper  mixture  of  the  earths,  in  order  lOr 
bring  various  particles  into  intimate  uniuji,  b^~  frequent 
new  combinations,  and  by  a  succession  of  plants  dissimilar 
in  their  habits  from  each  other,  we  may  so  far  imptorc 
agriculture,  as  to  hare  yi>arly  crops  from  such  a  wil  at 
ours;  and  thai  it  will  be  possible,  in  time,  (o  brtna  efcrj 
acra  of  ground  in  ibis  district  into  an  almost  equal  degyetct 
Taluet. 

*  Some  warp  land  on  the  other  tide  of  the  Humber  pcoduced-' 
wheat  for  seven  years,  surecwi\elj.  without  manure;  i>ul.  Ikt^ 
only  proves  the  paMibrlity,  that  earth  may  be  acciilcntajly  to  «dl^ 
arranged  and  mixed,  as  to  aflbrd  iiuurlshment  for  a  long  tvcxmim 
of  crops,  ' 

+  'Ihere  is  a  practice,  frwjuenl  in  Holderoess,  which  des«n«l 
to  be  reprobated,  and  that  is,  snllciing  >tubblf«  to  Be  uaploiigbeJ| 
afler  harvest.  It  appear*  to  me  a  ^horliing  wa<iie  of  the  vakuU^ 
igil,  to  sufTec  it  to  be  exhausted  <it  tbe  latltf  tpring.  in  produtii^ 
i^dess  plaFita  ji^pU  weeds.  The  great  ob>evt  oi  ^griculuire,  ii  i^ 
take  advantage  of  every  circumsiancc,  thai  can  oblige  tb»  eaitblBI 
piodotu:  only  the  pioALable  pails  of  the  vegetable  oe 
'  nifiertlie  l^d,  thereAjrCj  lOiuppoit  what  jt  present  v«  ] 

the  use  of,  a  la  the  highest  degree  injunoiK  Mid  itupulitic 

-    vn. 
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VII. 

T)§tcr^Hon,  of  an  Ajforatus  fir  transfirring  G^isses  ever 
Wuier  or  Mtrcury^  &c.  By  tbc  Rbv.  GXlbsbt  AvsEiir# 
Jtf.  R.  I.  A.* 


T, 


HE  difficulty  of  transferring  gasses  from  one  jar  or  re-  Difflcoltfci  of 
cenrer  to  another  without  loss,  or  mixture  of  atmospheric-  ^Seth^^n 
air^  by  the  common  mode  in  the  pneumatic  apparatus,  must  usual  «^j)a^- 
have  been  experienced  often   by  philosophical    chemists. 
And  this  difficulty  is  encreased    when  ycty  large  jars  are 
uaedt  and  when  the  production  of  gas  in  them  is  inconsid- 
erable; as  when  oxygen  gas  is  obtained  from  vegetables 
exposed  to  light,  or  from  the  decomposition  of  water.    Of 
the  small  quantity,  obtained  in  this  manner,  a  portion  is 
often  lost  in  transferring  it  into  a  smaller  jar  for  the  purpose 
of  subjecting  it  to  examination  \  and  the  result  of  the  ex- 
periment is  rendered  uncertain^  if  the  object  be  to  measure 
the  quantity.    In  order  to  obviate  this  inconvenience,  I  beg 
leave  to  submit  to  the  Royal  Irish  Academy  the  description 
of  a  small  apparatus,  which  I  have  found  to  answer  well* 
and  conceive  may  be  admitted  as  a  useful  instrument  into  a 
philosophical  laboratory. 

The  principal  part  of  this  apparatus  consists  of  two  pieces  A  nevappaxv. 
of  plate  glass,  with  a  hole  of  about  half  an  inch  diameter  ||^',d^2i 
drilled  through  each.    They  should  be  something  broader,  plates  are  ap- 
and  abeut  twice  as  long  as  the  diameter  of  the  jars  used  in  ^o^^^ 
collecting  and  transierring  the  gasses.    The  holes  should  be  jar.  kjc 
disposed  as  in  the  figure.    That  in  the  plate    (Fig.  i,)^ 
marked  (a)  should  be  nearly  in  the  middle  of  the  piece* 
The  hole  in  the  upper  plate   (bj  near  the  extreme  edge. 
The  upper  plate  is  shorter  than  the  under  plate,  and  its  edge 
is  grounded  fair  and  straight,  so  as  to  fit  the  edge  of  the  ^ 
third  plate,  which    is  not  drilled,  and  should  be  a  square* 
piSte  cut   off  the  second  plate,  as  it  is  \ttj  necessary  that 
thoK  two.  plates  should  be  of  the  same  thickness.    ThA 

*  From  the  Irisli  Meau)irs,  IQOa. 
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length  of  these  [ilalcs  logerhcr  should  exceed  thai  of  the 
under  pUle  about  an  inch.  It  b  laThei  better  to  grind  the 
polbh  off  ilie  plate*  with  a  little  fine  emcrji.  as  they  slide 
laoi^  erjoiib)}-  over  each  other  when  so  prepared.  All  the 
jars  to  be  used  wiUi  ihem  should  have  llieir  mouths  gronod 
on  a  flat  plate  with  fine  cmcrj-.  Thingi  being  tliu*  pie- 
pared,  ibc  irunsrerring  |ilates  may  be  tued  in  the  following 
mnnner,  particular!;'  when  the  jart  tor  collecting  the  gissci 
are  brge. 

ti*f-  When  the  jar».  inverted  in  the  usual  manner  in  the  pneu- 
^*j  raatic  iroogh,  are  filled  with  the  gaa  in  any  proportion,  the 
iM-  t«o  plates  fa  and  tj  are  laid  over  each  other  in  soch  s  situa- 
tion,that  their  holes  shall  not  coincide  ;  they  arc  then  plonged 
into  the  water,  and  the  plate  ['y>  applied  to  the  mouth  of 
the  jar,  and  that  and  the  plate  fhj  being  moderately  prcsted 
against  the  mouth,  so  that  they  shall  not  slip,  or  5ud~er  any 
gas  to  escape,  the  jar  together  w  ith  the  plates,  is  lifted  out 
of  the  water,  and  set  with  the  mouth  turned  tip.  In  thii 
position  tlie  jar  is  ready  for  yielding  the  gas  to  the  jar  into 
which  it  is  lobe  tratisfi-rred.  This  bet  jar  is  now  to  be 
filled  with  water,  taking  care  not  to  leave  any  air  in  it,  and 
its  mouth  is  to  be  closed  by  the  third  plate.  Ii  is  tlieo  to 
be  turned  with  its  mouth  downwards,  and,  togetlicr  with  the 
third  plate  on  which  i  t  stiiiids,  is  to  be  placed  on  that  part 
of  the  under  plate  which  is  not  covered  by  the  uiipct  plate. 
The  edges  of  ihc  ihird  a>id  upper  plate  arc  plat>ed  as  uc^rl; 
as  possible  in  contact ;  and  across  them  the  small  jar,  filled 
with  water,  is  lo  be  sHded  till  it  rests  entirely  on  the  upfet 
plate.  The  bole  in  che  upper  plate  Is  to  be  filled  with  a 
few  drops  of  water,  andthejar  is  to  he  slided  lo  as  to  stand 
over  it.  The  npprr  plate,  and  the  jar  standing  upon  it,  aie 
then  to  be  so  moved  over  the  under  plate,  that  the  boles 
in  each  shall  coincide.  The  water  in  the  upper  jar,  as  sooa 
as  the  communication  is  thus  opened,  will  descend  into  the 
Jower  ormaga^ine  jar,  and  be  supplied  witli  an  equal  bulk 
ef  gas  from  below  at  pleasure.  When  a  sufBcie<it  quantity 
is  transferred  thus  iuro  the  upper  jar,  it  is  pushed  icgethci 
with  its  plate,  in  ^uch  a  manner  that  the  boles  shall  no  longer 
coincide,  and,  consequently,  the  communicatioQ  shall  be  cut 
off.     The  upper  jai  ii  sHded   back  upon  the  third  platp, 

and, 
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•nd,  together  with  the  plate,  is  rrp[io%'ed  id  the  same  mtuner  Improrcd  ap.. 
as  it  was  applied.  The  month  of  the  jar  is  tarned  upwards,  S^  ^^^  a 
the  plate  removed^  and  the  gas  submitted  to  exaraioatipn :  g^iseL 
or,  with  mouth  downwards,  the  small  jar  is  placed  on  the 
shelf  of  the  pneumatic  trough,  as  the  experiment  may  re- 
quire. This  detail  appears  tedious^  bat  the  practice  is  very 
easy.  In  this  process  there  is,  however,  some  danger  of  dif • 
turbing  the  lower  plate,  by  lifting  it  from  the  mouth  of 
the  magazine  jar^  and  so  vitiating  the  gas  by  the  introduc- 
tion of  common  air.  To  prevent  this  inconvenience,  it  is 
necessary  to  secure  the  two  perforated  plates  to  the  mouth  of 
the  jar,  and  to  each  other,  allowing  the  upper  plate,  at  the 
same  time,  to  slide  freely  over  the  other.  For  this  purpose, 
it  i$  necessary  to  fix  the  plates,  and  the  magazine  jar,  in  a 
frame;  which  renders  the  use  of  them  ycrj  convenient, 
and  not  liable  to  accidental  disturbance. 

The  two  plates  fa  and  kJ,  slp  in  Fig.  i^  are  fixed  in  the 
upper  part  of  the  frame  .*  ffj  is  fastened  fU  slides  easily 
over  it.  The  jar  (dj  is  pressed  up  against  the  plate  ftj  by 
a  moveable  bottom  (kj,  tightened  by  wedges  or  screwi. 
The  jar  may  be  filled  with  water  before  it  is  fixed  in  thp 
frame,  and  inverted  in  the  trough  ;  or  tHe  air  may  be  geo* 
erated  in  the  jar,  without  the  frame,  and  then,  the  frame 
being  inverted ,  and  the  plates  sunk  in  the  water,  the  jar  may 
be  slipped  into  it^  place,  and  fixed  there,  which  is  the  better 
vfay.  The  frame  and  jar  are  then  set  upright,  and  the 
|as  may  be  transferred  as  before,  without  danger  or  loss,  or 
inixture. 

By  means  of  this  apparatus,  jars  of  any  luze  may  be  used  as 
magazines,  with  the  inconvenience  of  being  obliged  to  in- 
vert them  in  large  troughs. 

T|iis  apparatus,  also,  on  a  smaller  scale,  may  be  used  in 
operating  with  those  gasses  which  can  only  be  confined  over 
inercury.  The  joints  of  the  transferring  plates  retain  very 
securely  any  quantity  of  mercury,  provided  the  height  of  the 
jar  is  inconsiderable,  not  more  than  three  or  four  inches,  for 
leasons  well  known  to  experimental  philosophers.  And 
small  jars,  with  ground  mouths,  hold  mercury  very  well, 
when  standing,  without  agitation,  with  their  mouths  down- 
ward^ oo  ground  plates  of  glass.    The  careful  operator  will, 

however. 


lAprared  tp^  bovcTer.  gently  presi  them  to  prerent  accideitti.    Tftii  tp* 

P|^^^''       pantof  maj  be  so  far  reduced  in  tixo*  that,  oo  a  small  icale, 

tilt  fMcs.         all  operations,  on  gasses  only  to  be  confined  over  mercnrj, 

may  be  perfcmned  with  about  four  or  fiTe  pounds  of  mer- 

cnry :  which  may,  in  many  cases,  be  an  ol:jei:t  of  attention 

to  the  philosophical  chemist. 

^g*  <•  ('^J  '^^  under  plate ;  the  dotted  line  marks  the  cir< 
cumference  of  the  mouth  of  the  magazine  jar. 
fbj  The  upper  plate. 

("cj  The  third  plate  j  the  dots  mark  the  circumfer- 
ence of  the  mouth  of  the  small,  jar.  The  small  dark 
circle  shews  the  place  of  the  holes. 

Fig.  I.  (k  i  c/.  The  section  of  the  i^ates,  (as  in  Ttg.u} 

(dj  The  magazine  jar. 

ffj  The  small  jar. 

(0  The  dotted  jar  shews  how  the  small  iar  isplaced^ 
together  with  the  third  plate  fO»  before  it  la  alidcd 
access  the  edges  fgj  of  thkt  and  the  upper  plate. 

Fsg.  3.  fa  to  Th^  plates  as  beforeibut  fixed  in. 
(k)  The  frame. 
(4)  The  lower   or  magazine  jar,  (as  wedged  up) 

against  the  under  plate,  by 
(^)  The  moveable  bottom. 
fO  The  small  jar  to  be  filled  with  gas  from  the 

lower  jar. 

Fig.  4,    A  imali  Jfparaiut  Jor  oferatmg  with  Mercury. 

(a  be)  The  plates  as  before. 

fdj  The  small  jar,  four  inches  high,  utth  a  broad 
rim,  by  which  the  lower  plate  may  be  confined  to 
its  mouth,  together  with  a  frame  in  which  the 
upper  and  third  plates  may  slide.  This  frame  may 
be  made  of  hard  wood,  of  ivory,  or  of  iron. 

(g)  A  section  of  a  wooden  box,  to  hold  as  much 
mercury  as  will  cover  the  plates  and  frame,  and 
admit  the  bent  tube  of 

0) 
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/V  A  mall  retort   or  vial^  with  a  bent  tube*  tot  Improred  ap- 
geiieratiiig  the  gai  which  pastes  through  the  hole  ^^,^^^  ^ 
of  rhe  plates.  gases. 

Cm)  A  small  spirit  lamp. 

(hj  A  tube^  fixed  so  in  the  box,  that  the  myercury.. 
descending  from  (4)  as  the  gas  is  generated,  shall 
overflow^  and  be  received  in  a  cup  5  with  which 
small  jars  may  be  filled  for  transferring. 


VUI. 

Descrifthn  qf  the  Minrral  Bason  in  the  Counties  of  Monmontb^ 
GUmorgan,  Brecon,  Carmartbenf  and  Pembroke,  By  Mr, 
Edward  Martin.* 

JL  HE  irregular  oval  line,  delineated  on  the  annexed  Mioenil  bason 
map  t  shows  nearly  the  inner  edge  of  a  limestone  bason,  in  "*  ^*"*^ 
which  all  the  strata  of  coal  and  iron  ore  (commonly  called 
Iron  Stone)  in  South  Wales  are  deposited ;  the  length  of  this 
bason  is  upwards  of  100  miles,  and  the  average  breadth  in  the 
counties  of  Monmouth,  Glamorgan,  Carmarthen,  and  part  of 
Brecon,  is  from  18  to  ao  miles,  and  in  Pembrokeshire  only 
from  3  to  5  miles. 

a.  On  the  north  side  of  a  line,  that  may  be  drawn  in  an 
east  and  west  direction,  ranging  nearly  through  th^  middle 
oi  this  bason^  all  the  strata  rise  gradually  northward  %  and  on 

*   ♦  Phil.  Trans.  1806. 

t  The  outhna  on  the  map  ^ven  in  the  Transactionit  (but  not  copied 
in  oar  Journal)  begins  from  the  N.  £•  corner  of  St.  Bride's  Bay,  and 
prooeeds  by  Haverford  West,  across  a  sitaaU  part  of  Carmarthen 
Bay  whence  it  passes  near  Kidwelly  more  northerly  till  abo^t  three 
males  soath  of  liandillo.  From  this  part  itindines  more  toatherly 
towards  Aber|Rvenny,  but  withtn  five  miles  of  that  town  it  rounds 
to  the  sottth  through  Pontypool  and  dumce  to  the  S.  W.  (rounding) 
dirough  LUmtrissent,  but  whem»  it  arrives  at  the  coast  of  SwaUMS 
Bayitspreadsneurlyinalina  toTsttby^aod  dMacut^tftt  Aiddlo 
of  the  Western  shorn  of  St.  Bride*s  Bay. 

%  tJis 
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Mincnt  tiaioii  tbe  south  side  of  this  Ixnelhey  rise  southward,  ^tbej  come 
iaSooUiWales.  ^  ^^  surface,  except  at  the  cast  end,  which  b  in  the  ndnitjr 

of  Pontypool,  where  they  rise  eastward. 
5.  The  depths  from  the  surface  to  the  vaHoos  strata  of  coal 

and  iron  ore  depend  upon  their  respective  load  sitoadons. 

4.  The  deepest  part  of  the  bason  b  between  Neath,  in  C^- 
morganshire,  and  Llanelly,  in  Carmarthenshire ;  the  upper- 
most stratum  of  coal  here  does  not  extend  a  mile  in  a  north 
and  south  direction,  and  not  many  miles  in  an  east  and  west 
direction,  and  its  utmost  depth  is  not  abore  50  or  60  ^thorns. 

5.  The  next  stratum  of  coal,  and  thoae  likewise  beneath 
it.  He  deeper  and  expand  still  longer  and  wider,  and  tbe 
lowest  which  are  attended  by  parallel  strata  of  iron  ore,  of 
which  they  are  in  some  situations  about  16  accompanied  bj 
ihegiilar  balls  or  lumps  of  iron  ore,  occupy  the  whofei  spaed 
between  Llannnaddock  Hill,  near  the  the  entrance  of  Biiny 
river,  to  Llanbidie,  from  the  Mumbles  to  Cribbath,  from 
Newton  Down  to  Penderryn,  from  Castle  Coch  to  Castle 
Morlais,  and  from  Risca  to  Llangattock,  and  in  length  of  the 
south  side  of  the  bason  from  Pontypool  and  through  Risca; 
Tinkwood,  Llantrissent.  Margam,  Swansea  Bay,  and 
Cline  Wood,  to  Llanmaddock  Hill,  and  on  the  north  sidt 
tlirough  Blacnafon,  Ebbw,  Sirhowy,  Mcrthyr,  Abcrdarr, 
Abcrpcrgwm,  Glyntowy,  Llandibie,  and  the  Great 
Mountain,  to  Pembrey  Hill,  near  Llanelly  in  Carmarthenshire, 
and  their  depths  arc  at  the  center  range  of  strata  from  6  to 
700  fathoms. 

6.  The  strata  of  coal  and  iron  ore  running 'from  Pcmbir 
HilJ,  through  Carmarthen  Bay  and  Pembrokeshire,  to  St. 
Brides  Bay,  are  only  a  contihuatiou  of  those  in  the  counties 
of  Glamorgan  and  Carmarthen,  which  lie  next  to  and  paralld 
with  the  north  side  of  the  bason, all  the  remaining  strata 
rising  southward  5  and  the  middle  ranges  on  the  north  sideof 
the  bason,  are  lost  between  where  they  meet  the  aea  near 
Llanmaddock  Hiil  and  the  south  side  of  Pembrey  liill,  in  their 
course  towards  Pembrokeshire,  in  consequence  of  a  contrac- 
tion of  the  sides  of  the  mineral  bason,  or  rather  by  its  becom- 
ing shallower ;  for  in  Pembrokeshire  none  of  the  strata  of 
coal  or  iron  ore  lie  above  80  or  100  fathoms  deep,  coose- 
quentiy  all  those  which  do  not  lie  above  5  or  600  fathoms 

<        •  in 


UIKIRAL   BA80)^.  383 

ib  Glamorganshire  and  Carmarthenshire  hav<B  not  reached  Mineral  bason 
this  county,  by  reason  of  the  baton  not  being  of  sufficient  in  SouthWales 
depth  and  width  to  hold  tliem. 

7.  The  strata  of  coal  at  the  east  end  of  the  bason  running 
from  Pontypool  to  Blaenafoh  and  Clydach  and  on  the  north, 
side  from  thence  to  Nanty  Glo,  Ebbw,  Beaufort,  Sirhowy, 
Tredegar,  Remney,  Dowlai8,Penderryn,  Plymouth,  Cyfarthfa, 
Abernant,  Aberdare  and  Hurwain  Furnaces  and  Iron  Works, 
are  of  a  cokeing  quality,  and  from  thence  the  whole  strata  of 
coal  to  St.  Bride*s  Bay  alter  in  their  quality,  to  what  is  called 
Stone  Coal,  (the  large  of  which  has  hitherto  been  used  for 
the  purposes  of  drying  malt  and  hops,  and  the  small,  which 
is  called  Culm,  for  burning  of  limestone)  ;  the  several  strata 
of  coal  from  Pontypool.  on  the  south  side  of  the  bason, 
through  Risca,  Llantrissent,  Margam,  and  Cline  Wood,  to 
Burry  River,  Llanelly,  and  the  south  side  of  Pembrey  Hill,  arc 
principally  of  a  bituminous  or  binding  quality. 

8.  Notwithstanding  the  principal  strata  of  coal  in  Glamor- 
ganshire, lie  from  j  fathoms  to  6  or  700  fathoms  deep,  still 
it  lias  not  been  necessary  to  pursue  these  strata  deeper  than 
about  80  fathoms. 

9.  The  veins  of  coal  and  iron  ore,  in  the  vicinity  of  most 
of  the  iron  works  in  Monmouthshire  and  Glamorganshire 
are  drained  and  worked  by  levels  or  horizontal  drifts,  which 
opportunity  is  given  by  the  deep  valleys  which  generally  run 
in  a  north  and  south  direction,  intersecting  the  range  of  coal 
and  iron  ore,  which  run  in  an  east  and  west  direction,  under 
the  high  mountains,  and  thereby  serving  ^s  main  drains,  so » 
that  the  collier  or  miner  here  gets  at  the  treasures  of  the 
earth,  without  going  to  the  expence  and  labour  of  sinking 
deep  pits,  and  erecting  powerful  fire-engines.  However, 
in  process  of  time,  in  situations  where  the  coal  and  iron  ore 
that  are  above  the  level  of  these  natural  drains,  become  ex- 
hausted, it  will  be  found  necessary  to  sink  shallow  pits,  and 
erect  fire-engines  for  the  draining  and  working  of  the  coal 
and  iron  ore,  and  at  a  future  period,  pits  of  greater  depthi^ 
must  be  sunk  for  the  same  purposes. 

10.  There  are  12'  veins  or  strata  of  C6al  in  this  mineral 
depository,  from  j  feet  to  9  feet  thick  each,  which  together 
tnake  76|  feet :  and  there  are  ix  more,  from  18  inches  to  j 

3  feet,' 
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)f incfal  Bafon  feet,  which  make  24^  feet,  making  in  all  95  feet  i  besides  i 
U:kjiiiliW»ie*.  nntnhcr  of  smaller  veins  from  12  to  18  inches,  and  from  6  u 
12  inches  in  thickness,  not  calculated  upon. 

1 1.  Bj  taking  the  average  length  and  breadth  of  the  fore- 
going different  strata  of  coal,  the  amount  is  about  1000  sqaan 
miles,  containing  95  feet  of  coal  in  2j  distinct  strata,  whid 

u  wiD  produce  in  the  common  way  of  working  1 00^000  tons  ft 

^  acre>  or  64,000,000  tons^er  square  mile. 

12.  If  the  whole  ex  tent  of  this  mineral  country  was  an  ere 
plain>  the  border  or  outbreak  of  each  stratum  would  jqipear  re 
gular  and  true ;  but  owing  to  the  interposition  of  hills,  valley 

^  the  edges  of  the  strata,  if  nicely  measured   and  planner 

would  seem  indented  and  uneven,  yet  in  many  intances  th 

!  due  range  is  totally  thrown  out  of  course,  in  consequence  < 

I  knots,  dikes,  or  faults. 

;"  13.  These  faults  or  irregularities  are  not  confined  to  tl 

[  edge^  of  the  stifata,  but  they  take  grand  ranges,  through  tl 

interior  of  the  bason,geaeraIly  in  a  north  and  south  directio 
aiid  often  throw  tlie  whole  of  the  strata,  for  hundreds  of  acn 
together,  40,  60,  Bo,  or  100  fathoms,  up  or  down,  and  sti 
there  is  seldom  any  superficial  appearance,  that  indicates 
di5j unction,  for  the  largest  faults  frequeuiiy  lie  under  e\'en  sq 
fiices. 

14.  As  every  stratum  rises  regularly  from  its  base  to  the  sa 
face,  and  frequeiuly  visible  and  bare,  in  precipices  and  do 
dingles,  and  often  discovered  where  the  earth  or  soil  is  shallo 
in  trenching,  or  in  forming  high  roads,  and  by  reason  of  tl 
whole  of  the  country  within  this  boundary  being  so  perfor3t< 
by  pits,  and  so  intersected  by  the  various  operations  of  art  ai 
nature,  it  is  not  probable  that  any  vein  of  coal,  iron  ore,< 
other  stratum  remains  undiscovered  in  this  mincial  bason. 

15.  Glamorganshire  engrosses  far  the  greatest  portion 
coal  and  iron  ore,  Monmouthshire  the  next  in  pcnnt  of  qua; 
tity,  Carmarthenshire  the  next,  Pembrokeshire  the  next,  ai 
Brecknockshire  possesses  the  least. 

x6.  The  strata  of  coal  and  iron  ore  in  the  last  named  count 
which  are  the  lowest  in  the  bason,  break  out  northward,  ai 
only  take  pl.'ioc  in  the  three  following  distinct  spots,  vis.  is 
JhromTurchRiver  (which  is  the  boundary  between  Lofd  CA^ 
torn  and  Cua.ales  Mobgan  Esq. )  across  the  rirer  Tawc  a 

t: 
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tfec  Drin  Mountain  to  the  great  forest  of  Brecon,   ad.  A  comer  Mineral  baton 
of  ground  from  Blaen  Roinncy  to  the  north  of  Brynoer.  3d.*^  SuuthWalts. 
Another  spot,  from  Rhyd  Ebb^  and  Beaufort  Iron  Workrf, 
throniih  Llwyn  y  PwU,  near  Tavern  Maed  Snr,to  where  ft 
joins  Lord  AbergavHiny's  mineral  property. 

17.  Nate,  A  principal  fault  is  observable  at  Cribbadi 
where  the  beds  or  strata  of  the  limestone  stand  erect :  another, 
of  considerable  magnitude,  lies  between  Tstradvdlte,  and 
Penderry  n,  where  all  the  strata  on  the  north  side  of  the  hB»aa 
are  moved  many  hundred  yards  aoathward  (as  at  Dinas. ) 

18.  Note.  Thelimestone  appears  to  the  surface  all  along  the 
boundary  line  in  the  counties  of  Monmouth,  Glamorgan,  Car* 
marthen,  Brecon^  and  no  doubt  can  be  entertained  of  its  due 
range  from  Newton  across  Swansey  Bay  to  the  Mumbles,  and 
from  Llanmaddock  Hill  across  Cannarthen  Bay  to  Tenby.  In 
Pembrokeshire  it  appears  to  the  surface  on  the  south  side  of 
the  bason,  at  Tenby,  Ivy  Tower,  Cockelard,  Bit,  Church- 
Williamston,  Lawrinny,  Cord,  Canta,  and  Johnston,  and  on 
the  north  side  of  the  bason,  at  Templeton>  Picton,  Htnriilon 
tand  Pers^dd  5  yet  it  certainly  forms  an  underground  con* 
nection  from  point  to  point. 


IX.  ♦ 

On  the  Water  Pits  of  tie  Glaciers  ofCiamouni/.    By  a  Cor- 
respondent, 

To  Mr.  NTCHOLSOy, 
SIR, 

Corl,  I3(h  Aprily  1807. 

X  JUST  now  was  looking  over  a  paper  from  Count  Rumlbrd,  OlMcrvmtioai 
in  your  Journal,  on  a  curious  pbHiomenon  on  the"  Glaciers  of®"  •Jf*^^ 
**  Chamouny,"  with  rcspca  to  a  pit  which  lie  oh^rves  was  Count  Roa. 
formed  in  the  ice.  The  manner  in  which  he  accouius  forit^  is,'*'^ 
I  think,  inconsistent  with  h'm  own  nil?s.  Tho  manner  iu  which 
I  would  account  for  this  phenomenon,  is,  that  a5  rold  water 
Vol.  XVL-^Mat,  1807.  C  g  lyin( 
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lying  on  ice  melts  it  sooner  than  warm  water,  so  for  the  same 
season  the  water  which  biy  on  the  top  of  these  pits  was,  as  he 
observes,  warmed  by  the  wind  which  passed  over  them,  and 
that  which  was  in  the  bottom  of  the  pit  cold,  of  course  it  had 
a  tendency  to  melt  downwards  rather  than  at  the  sides.  Nowt 
Sir,  if  you  will  have  the  goodness  to  publish  thb  in  your  Jour*^ 
nal,  so  that  Count  Rumford  may  see  it,  you  wiU  oblige  me  in 

•     •  •  • 

hopes  that  I  may  see  idiat  he  thinks  of  my  account  of  thL< 

phettonmiOQ* 

Iam» 

Sir,  &c.  &c. 

A  constant  Reader. 
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DiHaaee  af  JLrURING  the  kst  century  it  has  been  believed,  that  the 
^  ^^^'^  annual  parallax  of  the  stars,  that  is  the  difference  of  their  situ* 
ations  in  the  course  of  six  months,  relative  to  the  position 
of  the  earth,  does  not  vary  a  single  second ;  whence  it  results 
Aat  their  distance  must  exceed  seven  millions  of  millions  of 
leagues.  ^ 

M.  Fiazzi,  at  Palermo,  and  M.  Callandrelli,  at  Rome,  have 
fecently  made  observations  on  several  of  the  stars,  from  whid 
it  appears  that  some  of  the  stars  give  a  difference  of  five 
seconds,  particularly  Lyra,  which,  next  to  Sirius,  is  the  most 
brilliant  star  in  our  hemisphere,  from  whence  it  results  that  it 
is  one  of  the  least  distalbt.  If  there  be  ive  seconds  of  simple 
parallax,  the  distance  ought  to  be  fourteen  hundred  thousnd 
millions  of  leagues,  that  is  to  say,  five  times  less  than  wis 
previously  supposed.  But  these  observations  are  not  yet  sdE- 
ciently  numerous  and  ccmiplelte,  to  afibrd  a  peslbctly  certaia 
-conclusion. 


XT. 
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i)bienaiioM  on  the  Sodoj  Magnena^  wnd  Lmt^  amiamed  im 
the  Water  of  the  Ocean  ;  shewing  thai  they  operate  advan^ 
tagcouslt/  there  by  neutralijskg  Acidic  and  among  others  the 
Septic  Acidy  and  that  Sea-Water  may  be  rendered  Jit  for 
iMshing  Clothes  without  the  Aid  of  Soap.    By  Sax  VSL  L. 

•    M  iTC  H 1 L  L,  0^  Nem  York.^ 

J]u  AN  Y  attempts  have  been  made  to  render  the  water  of  the 
ocean  tit  for  the  purposes  of  drinking  and  cookings  and  some  ^^^ec^aSs 
these  have  been  attended  with  flattering  prospects  of  utility,  component 
By  a  cheap  and   easy  process,  water  tolerably  fresh  may  bej^J^^JIJJJf*^ 
distilled  from  common  salt  water,  so  as  to  help  materially  in  and  tke  xasM 
A  case  of  scarcity  or  want,  on  board  a  ship  of  good  equipment*  {^  ^g}^ 
The  names  of  Hales,  Lind  and  Irvine,  are  remembered  to  their 
honour,  for  their  exertions  in  this  work. 

To  furnish  needy  men  with  the  means  ai eating  and  drinking^ 
18  certainly  a  noble  discovery.  But  there  is  another  operation 
scarcely  less  necessary  to  the  preservation  of  health  than  eating 
And  drinking,  and  that  is  washing  as  applied  to  the  human 
body,  and  more  particularly  to  the  clothing  which  it  beibuls. 
In  a  communication  to  professor  Duncan,  which  has  been 
published  in  the  Edinburgh  Annals  of  Medicine  for  1799»  ^^ 
in  the  third  volume  of  the  New  York  Medical  Repository,  I 
have  endcavoun^d  to  state  the  facts  in  detail  concerning  thm 
matters  secreted  from  the  skin  and  wiped  off  by  the  dothOi 
and  to  shew  how  some  of  these  became  imwholesome,  or  in* 
fcctious  and  pestilential,  as  they  grew  nasty.  It  was  tkera 
stated  that  soaps  and  alkalies  would  render  foul  clothing  chan, 
and  both  prevent  and  destroy  animal  poison  if  it  was  engender* 
ing  there.  And  in  a  letter  I  wrote  to  Timothy  Pickering,  late 
Secretary  of  State  to  the  American  Government,  id  November 

*  American  TransactionSi  vol  v.  The  D9Ctor  i^tt  the  tern^ 
(leptic  fgr  azotic  or  nitric 

1799^ 
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f>btenatk»i«  17999 1  recommended  barilla  or  soda  as  a  substance  fay  which 
fnecting  the  ^^  salt-water  of  the  ocean  could  be  so  softened  and  altered  in 
eomponent  its  qualities  as  to  become  fit  for  washing  the  clothes  of  seamen^ 
^^^li^^tHer,  ^  sea-vessel  is  peculiarly  fitted  for  concentering  foul  ind 
mad  the  vteftil  corrupting  things,  and  for  converting  them  into  pestilence  and 
Sffffff"'^  jKMSCMu  Tbisisooeof  the  BMst  coBunon  accidents  in  sailing 
|0  the  kutodes  wlure  tkerets  healenou^  to  promote  comip« 
tion  and  toexalt  septic  sdbstances  into  vapour. 

One  of  tiM  most  disgusting  sights  during  a  voyage  is  the 
penottAllUMtiness  of  many  of  the  crew.  It  is  pretended  that 
much  of  this  is  necessarily  connected  with  the  sexvice,  that  Ui» 
work,  is  dirty,  and  especially  that  fresh  water  cannot  be  spared 
from  the  vessel's  stores  to  wash  the  company's  clothing ;  thst 
soap  cannot  be  used  with  ocean-water,  that  salt-water  alone 
vrill  not  got  them  clean,  and  that  therefore  they  are  under  a 
^^  ifecessity  of  being  uncomfortably  nasty  on    long   voyages^ 

especially  toward  the  latter  part  of  them.     Now,  nastincss  of 
'^^  (  a  man's  person  and  garments  is  necessarily  connected  with  a 

similar  condition  of  his  bed,  bedding,  hammock  and  berth,  and 
most  commonly  of  every  thing  he  handles  or  has  ought  to  do 
with.  If  a  seaman  has  strength  of  constitution  to  keep  about 
and  do  duty,  his  feelings  arc  nevertheless  very  uncomfortable, 
he  is  thereby  predisposed  to  disease  and  in  danget  excry 
mofnent  of  Ix'coming  sick  ;  and  if  this  should  really  happen, 
his  chance  of  recovery  is  exceedingly  lessened  by  the  filth  with 
'irhich  every  thin^  that  touches  him  is  impregnated,  and  the 
venom  into  whicli  thai  filth  is  incessantly  changing. 

Thus,  the  great  diflficultics  with  which  a  seaman  has  to 
sti*uggle,  arc  1st,  the  unfitness  of  ocean- water  to  wash  with; 
and  ?d,  the  inutility  of  sc*apto  aid  that  fluid  in  cleansing  his 
clothes.  If  tht»se  can  be  surmounted,  he  will  have  do 
excuse  for  his  unclcanness.  If  after  this  he  becomes  uncom- 
fbrtablc  or  sickly  from  that  cause,  it  will  be  owing  to  his  owa 
la2incss  or  negligence. 

Few  subjects  have  been  discussed  with  moie  solicitude  than 
the  one.  How  did  the  ocean  acquire  its  saltness  ?  Whether 
that  mass  of  waters  derived  its  briny  quality  gradually  by 
dissohnng  strata  of  salt,  or  whether  it  was  furnished  by  its  Crei- 
lot  with  a  due  quantity  of  that  material  from  the  bcgiiuiin^i 

are 
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are  ^uestioDs  not  necestary  now  to  be  answered.  It  is  suffi*  Obserratioos 
cient  to  observe  that  it  is  kept  sweet  and  guarded  against  offen-  ^^^^the 
siveness  and  corruption  by  the  great   quantity  of  alkaline  component 

matter  it  contains.    The  ocean  may  indeed  be  considered  as  fH^^Jt^^ 

"^  in  tea  vatcr, 

containing  some  portion  of  every  thing  which  water  is  capa-  and  the  useful 

blf:  of  containing  or  dissolving,  and  its  water  is  therefore  found  ^f^ST** 

to  furnish  different  results  on  analysis,  when  taken  up  fron^ 

different  depths  and  in  different  latitudes* 

.  Yet  various  as  the  composition  of  ocean-water  is,  it  always 

contains  soda,  tnag/tesia  and  HmCf  in  quantity  considerable 

enough  to  be  easily  detected.     Of   these  soda  is  the  most 

abundant.    Magnesia  is  next  in  quantity.     And  limep  thougjh 

plentiful,  is    believed  to    exist  in    smaller  proportion  than 

either. 

The  alkaline  matter  so  plentifully  dispersed  through  the 
"Vvaler  of  the  ocean,  exerts  its  customary  neutralizing  power 
^ter  the  same  manner  and  according  to  tUc  same  laws  which 
govern  its  several  kipds  on  the  land  and  in  other  places. 

The  acids  commonly  present  in  ocean-water  are  the  sul^ 
fkuriCf  the  septic  and  the  muriatic.  The  former  of  these 
exists  apparently  in  small  quantity,  and  is  only  mentioned  * 
because  in  some  experiments  it  has  been  said  to  have  been 
obtained  from  it  in  the  form  of  a  sulphate  of  lime,  though  ac* 
cording  to  the  law  of  attractions,  we  might  expect  to  find  in 
it  sulphate  of  soda.  The  vast  amount  of  animal  matter 
existing  in  the  sea,  would  lead  one  k  priori  to  a  persuasion 
that  in  certain  cases,  particularly  along  marshes  and  shores 
were  the  stagnating  water  was  much  heated,  putrefaction  would 
engender  septic  acid,  and  this  would  in  some  measure  mingle 
with  the  water  in  its  vicinity,  and  not  fly  away  wholly  in 
vapour.  The  quantity  of  this  acid  is  so  considerable  in 
some  coves  and  bays  where  salt  works  have  been  establishcdj 
that  a  quantity  of  it  adheres  to  the  muriate  of  soda  or  com- 
mon ssilt  and  vitiates  its  quality.  And  this  happens  in  some 
situations  to  so  high  a  degree,  that  Neuroman  (Chemical 
Works  by  Lewis,  p.  392,)  takes  notice  of  it,  observing  "  that 
sea  water  often  contains  a  nitrous  matter,  the  acid  spirit  dis- 
tilled frpm  sea  salt  proving  a  menstruvm  for  gold^  which 
the  marijK  acid  by  itself  never  does^  and  which  nothii^  but 

the 
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ObKnratioiis     tho  nitrous  will  enable  it  to  do.    Though  however  tUs  is  fie* 

Meeting  the*     ^uently  the  case,  it  is  not  always :  I  have  examined  marine 

compofieiit       salt  whose  acid  had  no  action  tpon  gold."*- As  to  die  wm^ 

Sim wwteir      viatic  acid,  whether  it  is  as  some  of  the  older  chemists  sup* 

pod  the  vseM  pose  a  modification  of  the  sulphuric  and  the  nitrousy  or  is 

♦fJ?^|h!L|,         certain  of  the  modems  believe,  but  a  compowid  basis  ef 

sulphuric  and'hydrogene,  there  is  evidence  enough  of  its  ex* 

istence  in  the  ocean  in  very  great  plenty.— On  the  whole,  it 

may  be   concluded  that  sea-water  alxoayi  contaiDS  wmnatk 

ACid,  freqvtntly  septic  and  mrnietmes  svipkmiCm 

Tlierc  arc  thus  three  predominating  alkaliet  and  as  many 
addk  in  the  ocean ;  and  by  the  intervention  of  water  they 
are  liquefied  and  put  in  a  condition  to  act  each  upon  die 
other.  Consequently  the  soda  in  the  first  place,  as  the  stron- 
ger  alkali  attaches  and  neutraUses  the  acids  in  the  order  of 
chemical  affinity,  and  forms  sulphate,  septate  and  muriate 
of  soda.  But  as  the  two  former  ara  comparatively  rare  or 
scarce,  the  latter  is  the  predominating  compound.  When 
there  is  any  acid  in  the  water  beyond  the  capacity  of  the  soda 
existing  there  to  neutralise,  that  part  b  attracted  by  the 
two  earths,  and  acording  to  the  force  of  their  respective 
combinations,  forms  sulphates,  septates  and  muriates  of  lime 
and  magnesia.  These  salts  with  earthy  bases,  in  which  the 
muriatic  acid  is  by  far  more  abundant  than  the  other  two 
iicids,  constitute  the  bittern  and  scratch  or  ilaek  of  the  sah 
makers.  These  salted  earths  attract  water  so  strongly  that 
it  is  difficult  or  impossible  to  make  them  crystallise ;  but 
wherever  they  arc  they  keep  up  a  dampness  and  refuse  to 
iJry. 

When  chemists  speak  of  sea  salt  they  wish  to  be  under- 
stood as  meaning  ^'  the  pure  muriate  of  soda."  This  neu* 
tral  compound  however  in  its  pure  state  is  a  great  raritv. 
Perhaps  indeed  there  is  no  such  thing.  Experience  shews  it 
is  always  mingled  with  greater  or  less  quantities  of  the  d^i- 
^lescent  salt*  xcith  earthy  bases.  And  these  are  so  abuiH 
dant  in  some  sorts  of  salt  that  they  render  it  unfit  for  tiiepiv- 
serration  of  animal  provisions.  Beef  and  even  porlc,  are  not 
guarded  by  salt  so  adulterated,  from  becoming  tainted  and 
putrid.    That  9ea  salt  of  this  impure  qualii^  should  be  fit  for 

curim 
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cuiing  provisions^  it  ought  to  undergo  a  particuiar  refining  Observations 
operation  to  rid  it  of  its  foreign  admixtures.     For  want  of  spccting  the 
such  a  proceVy  some  sorts  of  sea  salt,  though  fair  to  the  eye,  <-'«^nipofteiit 
do  not  possess  an  intire  and  u^ivided  antiseptic  power,  but  so  in  sea  water. 

far  as  the  muriate  of  soda  in  the  mass  is  allbycd  by  the  mid-  »«"*  the  jisefiil 

appliSatSooi  of 
die  salts  of  magnesian  and   calcarious    composition,    those  that  flukL 

parceb  of  common  salt  so  vitiated  become  unfit  for  opposing 

completely   the  process  of  putrefaction.     And  so  far  they 

make  a  departure  from  the  antiseptic  power  of  pure  muriate 

of  soda,  the  manner  of  whose  action,  I  endeavoured  to  in- 

vestig^  in  a  Memoir  addressed  to  professor  Woodhouse  and 

published  in  the  scoon^  volume  of  the  New  York  Medical 

Repository. 

By  reason  of  these  foreign  and  adventitious  matters,  it 
happened  in  Sir  John  Pringle^s  experiments,  that  the  com* 
mon  salt  employed  by  him,  instead  of  preventing  the  cor- 
ruption of  meat,  when  added  in  small  quantity  rather  promo- 
led  its  decay.  (Paper  III.  Exp.  24.)  His  trials  he  ob- 
serves were  made  with  the  white  or  hoiied  salt  kept  there  (io 
London  I  suppose  he  means)  for  domestic  uses.  (Appendix 
to  Observations  on  Diseases  of  the  Army,  &c  p.  345, 
Note.).  This  kind  of  salt  is  known  to  abound  with  the  earthy 
salts  with  which  ocean  water  is  charged. 

Dr.  Percival's  experiments  on  sea  salt  have  a  tendency  to 
shew  that  tho  septic  quality  ascribed  by  the  learned  Baronet  to 
small  quantites  of  common  salt  is  owing*  to  the  mixture  of 
hitter  salt  with  it.  A  quantity  of  this,  he  observes,  adheres 
td  all  the  common  salt  used  for  ciiunary  and  dietetic  purposes, 
•od^as  far  as  its  influence  goes,  it  counteracts  the  wholesome 
and  preservative  powers  of  the  clean  and  unmixed  muriate  of 
soda  (1  Essay's  Medical,  &c.  p.  344,)  and  that  this  septic 
quality  of  the  sea  salt  depended  upon  the  presence  of  some 
heterogeneous  substance  was  the  opinion  of  Priqgle  himself* 
(Ibid.  p.  347.) 

Such  then  being  the  composition  of  ocean  water,  it  is  easy 
to  explain  wherefore  it  is  not  fit  by  itself^  for  washing  gar.> 
ments  and  making  them  clean.  It  has  a  deficiency  of  aika^ 
/me  salt  in  it ;  and  alkaline  salts  are  well  known  to  be  the 
aost  excellent  and  complete  detergents.    And  it  is  quite  as 

easy 
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ObMnatiou    cuy  to  assign  a  reason  wftf  it  wil 

J^M^'thT  "'**'  '*^'"  ■^*""-  "^"^  ''*^'^*  ""' 
compooent  being  more  strongly  attracted  by 
KISS^"""^  conncctiot.  «itl.  thwc  rartli, 
and  the  oicfi)]  while  the  lighter  and  deserted  vt 

liiing  acid  nf  the  intet,  can  be  ol 
goged  grease  immediately  thri 
pediment. 

The  bans  of  all  hard  Kap  is  xc 
toft  loap  is  pofotk  This  prab 
fermcr  is  prone  to  fffloreice,  the  li 
Tbe  reason  of  mingling  oil,  (urptnl 
that  this  salt  is  too  corroeiTO  to 
By  its  causticity- jiofdfil  dcstrojt 
vashcr,  and  unli'ss  carcrully  empl 
loo.  But  this  is  not  the  case  wit 
tion  with  carbonic  acid  may  be  di 
crcising  any  caustic  effect  upon  t 
person  who  uses  it.  By  virtue  of  1 
quality,  ttic  carbonate  of  soda  cat 
vial  form  to  clennse  goods,  but  mi 
soften  ocean  ivatcr  and  (o  render  i 

It  has  been  ascertained  long  a{ 
cxpatimcnts  on   bleaching,  that  n 
^  of  the  ftrftclf^  neutral  salts  comp 

give  any  kanliiest  to  water ;  tha 
salt  make  water  Aarif  by  means  ri 
tiicy  retain  from  the  intttrB ;  and 
The  earth  of  salts  with  an  eartliy  b 
acidt,  will  toftm  water. 

Ocean  water,  it  has  been  slid 
tah,  contahu  a  quanti^  of  salli 
To  these  latter,  tl  owe*  it:,  kariinei 
soap.  Carbonate  of  soda  decom] 
forms  with  rheir  acids  resprciivcly 
water  thereupon  bccomn  toft,  or 
ing  goods. 
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